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ARMATURE WINDING. 

In another column we print the first half of an articleby Mr. H. H. 
Wood on armature-winding formulas, which will be found interest- 
ing from the simple and yet general way in which the subject is 
treated. While some prefer, when a problem is presented, to work 
it out from first principles, many others are content to accept a for- 
mula, at most merely glancing at the method of its deduction to 
satisfy themselves of its correctness. The present article will satisfy 
all these classes, as it presents a method to the former, while the 
latter are given data and shown how they are arrived at. The 
method of diagrammatic representation adopted by the writer is an 
effective one, clearly showing all of the details of winding in a small 


space, and enabling the various connections to be easily followed. 





ELECTRIC CARS ON THE BROOKLYN BRIDGE. 

When the present system of electric lighting for Brooklyn Bridge 
cars was put in, it was evident from the character of the installation 
that lighting was not the sole object in view, and this is confirmed 
by the announcement that the applications of the General Electric 
and Westinghouse Companies to equip bridge cars with electric 
motors for a thirty-days’ test by each company have been approved. 
The bridge electric light generator, and probably the conducting 
system, are of the proper type and size to enable electric traction 
experiments tq be carried on in the daytime with the present equip- 
ment, and should advantage be taken of this, electric cars can be put 
in operation in a very short time. There can be no doubt of the out- 


come, which will be another triumph of electricity over the cable. 


THE STANDARD TELEPHONE COMPANY. 

It has always been the policy of THE ELEcrricaL Wor Lp to present 
to its readers both sides of every matter coming within its province, 
and in accordance with this the use of our columns was offered to 
the Standard Telephone Company for any reply it should feel 
inclined to make concerning the considerable criticism to which it 
has recently been subjected. This offer has been accepted by Presi- 
dent Thurlow Weed Barnes, and elsewhere in this issue we print an 
answer made by Mr. Barnes to our inquiries, and also some other 
matter representing the views of the Standard Company. We may 
add that the unfavorable position in which the Standard Company 
has been placed has, at least partly, resulted from its policy of 
secretiveness with respect to plans and apparatus. A company 
dependent upon public favor for the grant of franchises cannot 
expect this favor to be accorded unconditionally. Moreover, the 
endorsement even of eminent citizens will not be accepted as suffi- 
cient with respect to technical matters of which these estimable gen- 
tlemen are known to be ignorant, while electrical opinion will natu- 
rally be hostile to an enterprise which bases its claims on electrical 


apparatus carefully guarded from their eyes. 


ENGINE SHAFT GOVERNO&s. 

Much mystery has surrounded the action of the steam-engine 
shaft or wheel governor, due doubtless to the reason that its con- 
sideration has not usually been sufficiently separated from that of 
valve motions with their accompaniment of Zeuner diagrams. In 
another column we print an article by Mr. E. T. Adams which not 
only enables a full understanding of the principles of this interesting 
mechanism to be obtained, but offers to the practical man, in the 
form of simple directions, the information necessary to guide him in 
making changes of adjustment, should such be required. We very 


much doubt, however, whether engine owners would feel inclined 


to permit any tinkering with this vital organ on the part of their 
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engineers, particularly if the engines were made by manufacturers 
of standing. To the designing engineer there should be nothing 
mysterious in the theory of the shaft-governor, and therefore 
it is safe to assume that the engines of manufacturers 
who are known to have a competent technical staff, will 
not possess any marked deficiencies in this tespect. Unfor- 
tunately, all makers of automatic engines are not of this class, 
and, in any event, it will be instructive, as well as interesting, to 
engineers to test the design of shaft-governors in their charge after 
the simple and clearly expressed directions given in the article. Of 
the various points brought forward by Mr. Adams, at least two may 
be commended to the attention of professional designers—those relat- 
ing to the use of dash-pots, and the proportioning of parts so as to 
reduce frictiontoaminimum. There is, of course, much to be said on 
either side of the dash-pot question, but as this adjunct is apt to exert 
a disturbing effect in the normal running of engines, its use might 
be dispensed with in cases where a well-defined need for it can- 
not be clearly shown to exist. The reference to the re- 
placement of springs is one having a direct, every-day bearing, and 
should have the effect of impressing upon engineers the importance 
of seeing that a new spring is tested, if possible, before being used, 
or that a guarantee is given that it is of the proper strength and 
gives the necessary deflection. The best policy in replacing such 
an important part of a machine is to buy of the maker of the engine, 
even should his price be somewhat higher than may be obtained 
elsewhere, as his personal interest in the successful operation of the 


engine will insure expert care in supplying a spring exactly suitable. 


THEORY OF DIMENSIONAL FORMULAS. 

The article under the above caption on another page will be found 
an interesting contribution to asubject which, though having scarcely 
other than a theoretical aspect, is still attractive and instructive as 
an example of ultimate analysis. As we have before remarked, it is 
little creditable to modern science that our systems of units should 
lack a common basis—that in electricity, for example, two classes of 
phenomena should have units based upon different properties of 
electricity, and requiring an absurd constant to connect them. The 
recent discussion in England on the subject of magnetic units 
brought out a very strong feeling in favor of Prof. Heaviside’s 
system, based upon rational principles, and the time would seem to be 
ripe for the entire subject of rational units and dimensional formulas 
to be taken up with a view to producing a truly scientific and connected 
system. This work, of course, is for the savant, and might much 
better occupy his attention than the creation of further ‘ practical” 
units for which there is no need, or, if demanded, might better be left 
to those who more nearly understand the requirements involved. 
The fact that such a system would not accord with the units now in 
use should not deter the work, for it would have its value merely as 
an exposition of the ideal. In text-books a chapter could be devoted 
to it, and the student thus taught that the inconsistencies he may find 
in the accepted systems are not representative of nature, but come 
of the limitations of knowledge when the systems were framed, or from 
the exigencies of practicalrequirements. Such achapter would furnish 
the student’s mind with a clearing house for errors, and act as an 
illustration of the vital necessity for care in the formulation of scien- 
tific theory. It is also quite probable that the broad generalization 
of scientific ideas which it would represent might direct more atten- 
tion to higher questions of physical science; as, for example, the 
relation between the various forces of nature. Nor would it be hope- 
less to expect that some time such parts of the ideal system as have 
a practical application will enter into practical use. The teaching 
of science and the knowledge of scientific methods are becoming 
more and more general, and we can easily imagine a time when 
habits of scientific thought will dominate the human mind. More- 
over, the probable adcption of the metric system by Great Britain 


will break the spell which has bound the sentiment of her people to 
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illogical systems of units, and, after the first plunge, it may be that 
she will be the first to welcome, and even advocate, further changes, 
instead of, as would otherwise most probably be the case, rendering 


futile any hope of international unity. 


Electric Traction for the Brooklyn Bridge. 


At a special meeting of the Brooklyn Bridge trustees, held on 
Monday, the contract for lighting the .New York terminal station 
was awarded by a unanimous vote to the firm of Blake & Williams, of 
New York, whose bid, $10,249, was the lowest. This includes the 
lighting apparatus and electric switches for the new terminal. 

In regard to the use of electric motors on the cars, three compa- 
nies, the Westinghouse, General Electric and the Enholme Conduit 
Trolley Company, made application to have their motors tried. 
After some discussion it was decided, on the recommendation of 
Superintendent Martin, to allow the Westinghouse and General Elec- 
tric companies to equip cars with their motors and subject them to a 
thirty days’ test. General Electric motors will have the first trial. 





‘The Telegraph Monopoly. 


The United States Supreme Court, in an opinion by Judge Harlan, 
on Monday, held in effect that the Union Pacific Railway Company 
had no right to make a lease practically giving the Western Union 
Telegraph Company an exclusive right to maintain telegraph lines 
along the road of the railway company. The case came to the 
Supreme Court from Nebraska, and the court by its decision 
reverses the judgment of the United States Circuit Court of Appeals 
and affirms the judgment of the Circuit Court for the Nebraska Dis- 
trict. The decision rendered holds that the United States has a right 
to maintain a bill in equity to compel the Union Pacific to maintain 
its own lines of telegraph along its route, and the obligation imposed 
on the railway company to do this was as strong as its obligation to 
maintain the railway tracks. 

In the case of the United States against the same two corporations 
to recover moneys paid for government messages to the Western 
Union since 1881 sent over the lines along the Union Pacific right of 
way the court affirmed the judgment below in favor of the corpora- 
tions. The Court said if it could be shown which messages were 
sent over the Union Pacific lines on the north of the railway track 
and which over the Western Union lines on the south, it would hold 
that reimbursement should be made for the former messages, but 
since the evidence was to the effect that it was impossible to distin- 
guish them, it would decide against the United States claims. 


The Doctors and the Electric Light. 





An English newspaper states that London oculists are ‘‘ up in arms 
against the very serious danger to the community caused by the 
electric light. Dr. Crichett, Dr. Nettleship and other eminent eye 
doctors are agreed on the point that unless a stop is put to the expos- 
ure of uncovered electric lights in the streets and in shops and 
offices we shall all become blind, or nearly so. The mischief is not 
so much in frosted glass globes as in the plain glass ones, which 
expose the dazzling wires. These lights have the same effect upon 
the eye as gazing at the sun. Experts think so strongly 1n the mat- 
ter that they even suggest that Parliament should take it up and 
prohibit the use of plain glass globes for electric light unless they be 
properly shaded. The case, however, hardly seems one for compul- 
sory measures. The warning given by the oculists should have the 
effect of inducing more thoughtfulness on the part of the public.” 

Commenting on the above, the London £/ectrician says that the 
daily press is admittedly an important, nay, an almost indispensable 
factor of modern civilization, but there is room for improvement, 
and in no direction is this more conspicuous than in the columns 
dealing with scientific and engineering matters, which are tdo often 
treated in the same slipshod and sensational style as the latest ‘‘ hor- 
ror.” Not even the most enthusiastic electrician would, it supposes, 
suggest that naked arcs and incandescent filaments were objects to be 
gazed at without limit. But naked arc lights are not usually placed 
so as to come within the line of sight, and when they do so acci- 
dentally, whatever may result, the injury to the eye is quite negligi- 
ble. The filament of a glow lamp is, on the other hand, more likely 
to meet the eye, but a frosted bulb is an extremely simple and most 
absurdly common way of entirely getting over that difficulty, and 
whatever the discomfort which the absence of frosted bulbs may 
cause to those with weak eyes, the actual permanent injury to the 
eye by the glowing filament is no greater than that due to an ordi- 
nary gas flame. These pseudo-scientific paragraphs would, how- 
ever, our contemporary adds, be left unread unless their writers lib- 
erally salted them with exaggeration and discovered certain blindness 
in glow-lamp filaments and serious public dangers in everything. 
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Electric Traction in New York City. 


Mr. John D. Crimmins has announced that active work has begun 
on the electrical equipment of the lines of the Metropolitan Traction 
Company. Canvassers are now engaged getting the consent of 
property-owners along Tenth Avenue for this purpose. The Eighth 
Avenue line will probably be equipped at the same time with electric 
motors, and the Sixth Avenue line will soon follow. Workmen are 
already engaged in Lexington Avenue, at r1osth Street, putting in 
the electric plant to be used at an early date on that 
avenue. The new lines of the Metropolitan Company, par- 
alleling the Broadway line, the Elm Street and University Place 
systems, will be electrically equipped, which, it is stated, will sim- 


, plify the problem of using electricity on Broadway. As to the several 


conduit electrical systems, Mr. Crimmins states that his company 
has no entangling alliances, and proposes to use only the best electric 
systems; he mentions, in this connection, the Siemens-Halske or 
Budapest system ; the General Electric system, now in use on Lenox 
Avenue, in New York City, and the Love system, in use in Wash- 
ington. 

The Metropolitan Company has authorized the construction in 
West Thirty-fourth Street of a plant and tracks for the Johnson-Lun- 
dell closed-conduit system, and application will be made this week to 
the Board of Aldermen for the necessary permission. 


An Unusual Central-Station Accident. 


At 7 a.m. on the morning of Friday, Nov. 14, an eight-inch 
steam main burst in the Elizabeth Street Brush Station, New York 
City, filling the whole station with scalding steam before it could be 
shut off, which was not until 15 minutes later. The boiler pressure 
was IIo pounds, but fortunately the plant had just shut down and 
the fires were banked. Even in the brief interval during which the 
steam was escaping havoc was played with the belts, which were 
scalded so badly as to practically ruin them, only a few -which were 
completely saturated with oil escaping. The leather was in such a 
brittle condition that it could be fractured by a blow, and all the 
glued joints came apart or had become so treacherous that it was 
unsafe to run with them. The Brush Company acted with great 
promptness, and placed an order with Fayerweather & Ladew, who 
worked all the succeeding night to fillit. A 30-inch belt which was 
thought to be in good order was found to be worthless, the next 
morning, and as the above firm could not handle the whole order, 
this latter belt was supplied by Charles A. Schieren & Co. The 
insulation of the dynamos was not injured, as they were hot from 
a long run at the time of the accident. Theloss in belting is about 


$3,009. 


A Fatal Street-Car Accident. 


A deplorable accident occurred on Saturday night, Nov. 16, at the 
drawbridge of the Central Viaduct, Cleveland, whereby between 15 and 
20 people lost their lives. The tracks of the Jennings Avenue line of 
the Cleveland Electric Railway Company cross the Cuyahoga River 
at this point, and on account of a mistake on the part of the conduc- 
tor, a trolley car filled with passengers plunged through the open 
‘draw into the river below. 

Several hundred feet from the draw a derailing switch is provided 
which is normally set to derail an approaching car so as to compel 
every car to stop long enough for the conductor to run ahead, note 
the bridge signal, and change the derailing switch when the draw is 
clear. Onthis occasion the draw was open and it appears that the 
conductor either could not see the danger signal displayed by the 
bridge tender, or was careless and did not look for it, the concurring 
testimony of the bridge man and motorman being to the effect that 
the conductor threw the derailing switch and signaled the motor- 
man to come ahead. As the conductor was drowned it will never be 
known what caused him to fail to see the lights. Motorman Rodgers 
in an interview said: 

‘‘T stopped at the derailing switch, as I alwaysdo. I saw the 
conductor go ahead. I watched him and he gave me the signal to 
come on. I did as directed, gave the motor one notch, and saw no 
red lights, and naturally thought that everything was all right. As I 
struck the gates I heard some one yell: ‘Jump!’ I turned off the 
power and jumped. After the car plunged into the river I ran down 
the bridge t> the Hay Market to notify the police, and then went to 
the docks and helped.” 

Fifteen bodies have been found and four persons are stil! missing. 
One man only was taken from the river alive ard he is in a critical 
condition, 
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The Sawyer-Man Supreme Court Decision. 


The opinion of the United States Supreme Court in the Sawyer- 
Man case, the main points of which we gave briefly in our issue of 
last week, was written by Justice Brown, and is notably lucid in 
its treatment of technical points. After the usual prefatory matter, 
the opinion proceeds to say that the two main defences to the Saw- 
yer-Man patent are (1) that it is defective upon its face, in attempt- 
ing to monopolize the use of all fibrous and textile materials for the 
purpose of electric illumination; and (2) that Sawyer and Man were 
not in fact the first to discover that these were better adapted than 
mineral carbons to such purposes. 

I. Isthe complainant entitled toa monopoly of all fibrous and textile 
materials for incandescent conductors? If the patentees had dis- 
covered in fibrous and textile substances a quality common to them 
all, or to them generally, as distinguishing them from other 
materials, such as minerals, etc., and such quality or characteristic 
adapted them peculiarly to incandescent conductors, such claim 
might not be too broad. If, for instance, minerals or porcelains had 
always been used fora particular purpose, and a person should take 
out a patent for a similar article of wood, and woods generally were 
adapted to that purpose, the claim might not be too broad, though 
defendant used wood of a different kind from that of the patentee. 
But if woods generally were not adapted to the purpose, and yet the 
patentee had discovered a wood possessing certain qualities, which 
gave it a peculiar fitness for such purpose, it would not constitute an 
infringement’ for another to discover and use a different kind of 
wood, which was found tocontain similar or superior qualities. The 
present case is an apt illustration of this principle. Sawyer and Man 
supposed they had discovered in carbonized paper the best material 
for an incandescent conductor. Instead of confining themselves to 
carbonized paper, as they might properly have done—and, in fact, did 
in their third claim—they made a broad claim for every fibrous or 
textile material, when in fact an examination of over 6000 vegetable 
growths showed that none of them possessed the peculiar qualities 
that fitted them for that purpose. Was everybody then precluded 
by this broad claim from making further investigation? We think 
not. 

The injustice of so holding is manifest in view of the experiments 
made, and continued for several months, by Mr. Edison and his 
assistants, among the different species of vegetable growth, for the 
purpose of ascertaining the one best adapted to an incandescent con- 
ductor. The opinion then gives an account of the experiments 
made by Edison and concludes that it thus appears very clearly that 
there is no such quality common to fibrous and textile substances as 
makes them suitable for an incandescent conductor, and that the 
bamboo, which was finally pitched upon, and is now generally used, 
was not selected because it was of vegetable growth, but because it 
contained certain peculiarities in its fibrous structure which dis- 
tinguish it from every other fibrous substance. ‘The question really 
is whether the imperfectly successful experiments of Sawyer and 
Man with carbonized paper and wood carbon, conceding all that is 
claimed for them, authorize them to put under tribute the results of 
the b-illiant discoveries made by others. 

Decisions are quoted in support of the principle that if a patent 
description is so vague and uncertain that no one can tell, except by 
independent experiments, how to construct the patented device, the 
patent is void, and applying this principle to the patent under con- 
sideration, it is asked, how would it be possible for a person to know 
what fibrous or textile material was adapted to the purpose of an 
incandescent conductor, except by the most careful and painstaking 
experimentation? If, as before observed, there was some general 
quality, running through the whole fibrous and textile kingdom, which 
distinguished it fromevery other, and gave it apeculiar fitness forthe 
particular purpose, the man who discovered such quality might justly 
be entitled toa patent ; but that is not the case here. Anexamination 
of materials of this class carried on for months revealed nothing 
that seemed to be adapted to the purpose; and even the carbonized 
paper and wood carbons specified in the patent, experiments with 
which first suggested their incorporation in the patent, were found 
to be so inferior to the bamboo, afterward discovered by Edison, 
that the complainant was forced to abandon its patent in that par- 
ticular, and take up with the material discovered by its rival. Under 
these circumstances, to hold that one who had discovered that a cer- 
tain fibrous or textile material answered the required purpose should 
obtain the right to exclude everybody from the whole domain of 
fibrous and textile materials, and thereby shut out any further efforts 
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to discover a better specimen of that class than the patentee had em- 
ployed, would be an unwarranted extension of his monopoly, and 
operate rather to discourage than to promote invention. If Sawyer 
and Man had discovered that a certain carbonized paper would an- 
swer the purpose, their claim to all carbonized paper would perhaps 
not be extravagant ; but the fact that paper happens to belong to 
the fibrous kingdom did not invest them with sovereignty over this 
entire kingdom, and thereby practically limit other experimenters to 
the domain of minerals. 

In fact, such a construction of this patent as would exclude com- 
petitors from making use of any fibrous or textile material would 
probably defeat itself, since, if the patent were infringed by the use 
of any such matcrial, it would be anticipated by proof of the prior 
use of any such material. In this connection it would appear, not 
only that wood charcoal had been constantly used since the days of 
Sir Humphrey Davy for arc lighting, but that in the English patent 
to Greener and Staite of 1846, for an incandescent light, ‘‘charcoal, 
reduced to astate of powder,” was one of the materials employed. 
So also, in the English patent of 1841 to De Moleyns, ‘‘a finely 
pulverized boxwood charcoal or plumbago” was used for an incan- 
descent electric lamp. Indeed, in the experiments of Sir Humphrey 
Davy, early in the century, pieces of well-burned charcoal were heated 
to a vivid whiteness by the electric current, and other experiments 
were made which evidently contemplated the use of charcoal heated 
to the point of incandescence. Mr. Broadnax, the attorney who 
prepared the application, it seems, was also of the opinion that a 
broad claim for vegetable carbons could not be sustained because 
charcoal had been used before in incandescent lighting. There is 
undoubtedly a good deal of testimony tending to show that for the 
past 50 or 60 years the word ‘‘charcoal” has been used in the art, 
not only to designate carbonized wood, but mineral or hard carbons, 
such as were commonly employed for the carbon pencils of arc 
lamps. But the court thinks it quite evident that, in the patents and 
experiments above referred to, it was used in its ordinary sense of 
charcoal obtained from wood. The very fact of the use of such 
word to designate mineral carbons indicate that such carbons were 
believed to possess peculiar properties required for illumination, 
that before that had been supposed to belong to wood charcoal. 

The court considers it has not found it necessary in this connec- 
tion to consider the amendments that were made to the original 
specification, upon which so much stress was laid in the opinion of 
the court below, since it unanimously agrees that the claims of this 
patent, with the exception of the third, are too indefinite to be the 
subject of a valid monopoly. 

As these suggestions are of themselves sufficient to dispose of the 
case adversely to the complainant, a consideration of the question of 
priority of invention—or, rather, of the extent and results of the Saw- 
yer and Man experiments, which were so fully argued upon both 
sides, and passed upon by the court below—is stated to be unneces- 
sary and the decree of the Circuit Court is affirmed. 


Another Fly-Wheel Accident. 





A large fly-wheel burst in the power-house of the Albany Railway 
Company late on Tuesday afternoon, Nov. 12. Two houses, one of 
them two blocks from the power-house, were wrecked, and four per- 
sons injured in a saloon opposite the power-house, one of whom died 
three hours after the accident. One of the pieces of the fly-wheel 
tore out the whole front of the saloon, and another piece demolished 
the upper portion of the house. A house two blocks away was 
wrecked by a flying piece of the wheel, 8 feet long and 4 feet 
wide, which descended in a slanting course, striking the top of the 
house and tearing out a whole side. 

A section of the north side of the power-house, 25 feet wide and ex- 
tending from the ground to the roof, was torn out and one of the 
engines and a generator were demolished, but by a strange piece of 
good fortune, no one in the power-house was in the path of the frag- 
ments of the wheel. 


Sandy’s Experience with Telephones. 


A large firm in Aberdeen recently engaged as office boy a raw 
country youth. It was part of his duties to attend to the telephone 
in his master’s absenc2. When first called upon to answer the bell 
in reply to the usual query, ‘‘Are you there?’ he nodded assent. 
Again the question came, and still again, and each time the boy gave 
an answering nod When the question came for the fourth time 
however, the boy, losing his temper, roared through the telephone:— 
‘*Man, a’ ye blin’? I’ve been noddin’ me heid aff for t’ last hauf 
orr,”’ 
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The Standard Telephone Co. 


In reply to inquiries by a representative of THE ELectricaL WorRLD 
in regard to recent criticisms of the Standard Telephone Company, 
President Thurlow Weed Barnes offered the following affidavit 
(attesting the correctness of the copy), which he said was all that 
the company had to submit by way of response to recent attacks 
made upon it. While the policy of the Standard organization in 
refusing to make its plans known has, its officers believe, excited not 
only curiosity but suspicion, they feel satisfied to rest upon the 
endorsement furnished by the list of names of men connected with 
the company, who number more than one hundred of the most con- 
servative and honorable in the United States. 

The affidavit is as follows: 

Office of Parent Company, ) 
Postal Telegraph Building, 
New York, Nov. 15, 1805. 


Inre: Zhe Standard Telephone and Switchboard. 


State of New York, Cac. 

City and County of New York, § **° 

“Myron Francis Hill, being duly sworn, deposes and says: That I ama citi- 
zen of the United States, residing in the City, County and State of New York ; 
that I have been examiner of applications for telephone patents in the United 
States Patent Office until a recent date; that I have fully investigated the new 
telephone and switchboard inventions and the patents granted, and about to be 
granted thereon, and owned by the Standard Telephone Company; that I believe 
them to include features that will do away with the complicated mass of wires 
and apparatus of existing exchanges, and thus revolutionize telephone exchange 
work in this country, giving much better and quicker long-distance and local 
telephone service at cheaper rates than has heretofore been possible; that 
these patents infringe no patents belonging to any other telephone company 
that they are valid and fundamental, and, I believe, impregnable. 

(Signed) MYRON FRANCIS HILL. 


Sworn to before me this | 
12th day Nov. 1895. { 


(Signed) E. B. FOWLER, 
Notary Public, Kings County, N. Y. 
Cert. filed in N. Y. County. 

President Barnes added that Mr. Hill isa graduate of Harvard, 
and well known in the telephone world as himself an inventor of no 
mean ability. He also stated that the Standard Company was pro- 
ceeding under written advice of Mr. George William Moore, of 
Detroit, original trustee of the patents of W. R. Cole, of Michigan, 
and also under the advice of Mr. Marcellus Bailey, the well-known 
Washington patent attorney, who has made the statement respecting 
the Standard patents that ‘‘they are as solid as the rocks of Gib- 
raltar.’’ As to the allegation that the Standard patents possess no 
special value, this he claimed must fall tothe ground in view of 
such unqualified endorsement. 

The Street Committee of the Richmond Common Council, for a 
second time last week awarded the local franchise to the Standard 
Telephone Company, after very bitter competition, including that of 
the Bell Long-Distance. This fight attracted much attention, as 
charges made against the Standard Company were circulated broad- 
cast all over the country among telephone people, and directed in 
the form of personal correspondence to all the directors of Standard 
State concerns, over 200 in number. 

We are informed from a source favorable to the Standard Com- 
pany that at the last meeting, in Richmond, Mr. A. B. Guigon, repre- 
senting the Richmond Standard Company, offered to refute every 
charge against the Standard organization, but that the Council excused 
him, saying that they did not care to hear anything as to such indefi- 
nite and irresponsible charges. Judge Christian, chief attorney for 
the ‘‘Home” and ‘‘ Alarm” Companies, then stepped to the fro~t 
and said he wanted it thoroughly understood that he and his clients 
emphatically disclaimed all anti-Standard allegations. They had 
simply referred to what ‘‘had appeared in the newspapers,” thus 
publicly repudiating the campaign of irresponsible literature and 
those connected with it. The Richmond authorities have ordered all 
Bell instruments to be taken from that city by Dec. 15, but the new 
franchise is said to be so handicapped by onerous conditions that its 
practicability is doubted. The result of the Richmond tests, how- 
ever, is regarded as a great victory by the Standard people for their 
telephone. 


Tadpoles as Pole Finders. 








A French physician has tound that if a current be passed through 
water in which a tadpole is swimming, the animal will immediately 
turn so that its head is toward the anode; or, in other words, so that 
the current passes into its mouth and out from its tail; its head will 
therefore always point toward the positive pole. The effect on a lot 
of tadpoles in the same vessel is said to be quite amusing. 
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An Interesting Electric Lighting Station. 





To the casual observer, the electric lighting station at Wilmington, 
Del., would not appear to differ trom the usual type, but to the more 
thorough investigator it presents some very interesting features. 
The boiler equipment consists of four Hillis & Jones return tubu- 
lar boilers 16 feet by 66 inches, and two of the same make 18 feet 
by 72 inches. In addition there are three Climax boilers, rated at 
350 hp each but run at 250 hp, thus giving a steam supply which is 
practically superheated. Nevertheless, precaution is taken to intro- 
duce Stratton separators on the pipe lines, for fear of foaming in 
case it should be necessary to force the boilers. The boilers consume 
about 20 tons of Georgia Creek Cumberland coal perday. Three high- 
speed Armington & Sims engines, 13 inches by 14 inches, 18% inches 
by 18 inches, 21 inches by 16 inches, and a compound engine from 
the same makers, which will be referred to later, exhaust into 
Wainwright heaters and have no condensers. 

The compound unit is deserving of special attention. It consisted 
originally of two 14 inch by 13 inch engines. A new cylinder was or- 
dered for one of the engines of the proper ratio to form a low-pres- 
sure cylinder. The two engines were rigidly coupled together by 
flange couplings, a heavy fly-wheel placed between them and both 
mounted on the same foundation. The large cylinder takes the ex- 
haust of the smaller through the medium of a large receiver made of 
a biz pipe, and the operation is extremely satisfactory, the indi- 
-ator showing the work to be very evénly divided. The pressure in 
the intermediate pipe is very constant at about 35 to 40 pounds, 
while the initial boiler-pressure is 117 to 120 pounds. The second 
engine has no governors, the speed being controlled entirely by the 
high-pressure valve. The results of this unique way of getting 
economy out of material at hand has so pleased the management 
that it proposes to couple together the other similar units of the 
station in the same manner. The speed of this engine so altered is 
239 revolutions per minute, and it runs on 24 pounds of steam per 
horse power hour. 

The station equipment is mostly of the old Edison type, for it is 
a pioneer, and dates back before 1886. There are two Westing- 
house alternators, and the municipal lighting is done by means of 
well-known Wood are machines. 

The station arrangement shows much ingenuity. Every inch of 
space is utilized, and it is really remarkable how the company has 
managed to crowd into the limited area a capacity for 30,000 lights 
in so many belted units. The lighting radius of the station is fully 
five miles. The power is sold by the Edison chemical meter and the 
recording wattmeter. The management has permanent records of 
voltage, steam pressure and kindred data furnished by Bristol 
recording instruments. A complete map of the line on which each 
and every pole is represented forms an important adjunct to the 
station, and, moreover, every municipal light is located and suitably 
marked to indicate whether it is arc orincandescent. A man has 
charge of this map and is expected to keep it up to date. 

The company contemplates an interesting addition which will be 
installed about the 19th of this month, the delay until this late 
period of the lighting season being due to the non-arrival of appa- 
ratus. The heavy and increasing load demands immediate increase 
of capacity, which will be met in the following manner: About 1200 
feet from the present station is Joseph Bancroft & Sons’ cotton mill, 
situated on Brandywine Creek. This firm has a large amount of 
water-power to spare, and the Wilmington City Electric Company has 
contracted for this power at so much per kw-hour, the power to be meas- 
ured electrically. A two-phase Stanley-Kelly generator of 200 kw 
capacity is to be installed at the mills, which will deliver to the line 
two-phase currents at a pressure of 2500 volts, no step-up trans- 
formers being used. A three-wire transmission will be used, and 
three oo wires are already run, triple petticoat glass insulators being 
used on the line. On reaching the station the voltage will be 
reduced by suitable step-down transformers with adjustable prima- 
ries, and these will feed the lighting circuits on which no motors are 
in operation. 

The motor circuits, which will require direct currents, present 
another interesting disposition. The present alternators are to be 
utilized for motor purposes, operating as synchronous single-phase 
motors. These will be coupled to direct-current dynamos, and the 
output of the latter supplied to the lines. The motors will be 
brought up to speed as follows : The dynamo coupled thereto will be 
driven by the current of another machine, thus turning over as a 
direct-current motor, and will bring the armature of the alternate- 
current motor uptosynchronism, The latter will then be thrown on- 
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to the mains, and when direct current is switched off from the direct- 
current unit, will run it as a dynamo. When asked why a simple 
alternator was not installed at the mills, the manager replied that he 
expected a large motor load, which he proposed to meet with two- 
phase induction motors. 

It is expected that the back E. M. F. of the synchronous motors will 
effectually obliterate all inductive drop on the lines. By this means 
it is hoped ultimately to increase the output to 800hp. At present it 
will afford a breathing spell, which is intended to be utilized in 
remodeling the entire present plant. The whole enterprise is full of 
unique experiment, and its success may solve many perplexing 
problems that other central-station managers have met. 





Magnetic Units. 


The London Electriczan of November tst prints the following letter, 
which is dated at Tokio and appears over the signatures of three 
Japanese, who subscribe themselves ‘‘ Chief Commissioners.” (The 
character of the communication is such, however, as to lead to the 
belief that our usually astute contemporary has been made the vic- 
tim of a hoax. While recent occurrences in the East have very pos- 
sibly given rise among the Japanese to an exaggerated sense of 
national importance, yet it is little likely that it should receive such 
an expression from an official source. It is much more probable 
that the communication is a fictitious one, and intended as a sly dig 
at Lodge-Ayrton jingoism: 

‘*Our attention has been called to the claim made on behalf of cur 
colleagues in the United States for rights in a system of names to 
the magnetic circuit, rights which date antecedent to the German 
claims of gauss and weber recently favored by the Britannic Asso- 
ciation. We are desired to make known, however, that this claim 
has been pegged out already before the meeting of the electrical 
engineers of the United States; and had it not been for recent 
chastisement operations on a Western neighbor, which has consumed 
some of our time, this protest would have been made sooner. 

‘We have now the honor to inform you that three years ago the 
Institute of Japanese Military Engineers met to consider the ques- 
tion of naming units of all sorts; and after some sittings they issued 
a comprehensive dictionary of all the units that can ever be wanted, 
with names attached. They followed the lead of the Britannic 
Association in selecting C. G. S. units where possible, and in choos- 
ing proper names of persons, but they avoided the choice of German 
or French, and still more of Russian names. The fact that they 
selected largely the names of prominent citizens of their colleagues 
in the United States must commend the use of this dictionary to that 
noble country; but neither have they forgotten the British Isles, as 
the following quotation will show: 

‘““«The unit of magnetic permeance they named the 4yr/on, the 
unit of reluctance the Perry, the unit of hysteresis the Awng, and 
the unit of earth tremor, or vibrations generally, the Mz/ne. 
Further, they named the unit of magnetic induction the Zdzson, the 
unit of electrostatic flux the 7¢s/a, the unit of intensity (of all kinds) 
the Sz/vanus, and the unit of density the /orées.’ 

‘‘ But it is needless to quote further from the pages of this compre- 
hensive dictionary, in which few notorious persons are left unrecog- 
nized, and which has received the official sanction, not only of H.M. 
the Mikado and his powerful Highness, the Commander-in-Chief of 
the Japanese Army, but is countersigned by Admiral Ito. Now know 
ye, therefore, that any further attempt to wrest these names to other 
uses or to modify the distribution of distinguished names herein- 
before settled and determined on, is contrary to the spirit of inter- 
national comity, and if persisted in may be the means of provoking 
to unlooked-for hostilities. 

‘In the assurance, meanwhile, of goodwill and fraternal amity, we 
address you these lines on behalf of the Japanese Government and 
of the Institute of Japanese Military Engineers in conclave assem- 
bled, and we subscribe ourselves. —Yours, etc.”’ 


As Others See Us. 


The well-known | French writer on electrical subjects, Prof. 
Blondel, whose writings show that he keeps himself well posted 
in current electrical literature, stated in a recent article in Genze 
Civil, in reference to THE ELrcTricaL WorLpb, of New York, that 
“it 1s the authority on matters of notation on the other side of the 
Atlantic.” 




































































Good Regulation and the Shaft Governor. 


BY E. T. ADAMS. 

Now that the close sympathy existing between steam and electri- 
cal engineering has taken concrete form and found beautiful expres- 
sion in the direct-connected unit, it has become necessary for the 
stationary engineer and the practical electrician to make themselves, 
to a certain degree, familiar with each other’s duties, exactly as the 
mechanical and: the electrical engineers have each found that a 
knowledge of the other’s specialty is practically indispensable. This 
is the explanation, if indeed any is needed, of the motive which 
prompts THe ELecrricaL WorLpD to consider the problem of securing 
good regulation from a shaft governor. 

It is a matter of observation among electrical men that,1n the 
majority of cases, the regulation afforded by governors of this type 
falls short of that reasonably to be expected. Without going into 
causes—or even taking the opportunity to say what should, in fair- 
ness, be said in defence of the engine builder—we may lay down this 
proposition: There are few shaft governors which cannot be made 
with but little expense or troyble to give very satisfactory results. 
Once the required degree of regulation is secured, it may be found 
that it requires considerably more care to maintain it with one form 
of governor than it does with another ; but whether the fault is one of 
adjustment, construction or design makes but little difference; it is a 
fault that can usually be corrected, and it is the object of this article 
to explain how it can be done. The simple directions which follow 
are written especially for the men actually in charge of a plant; 
accordingly no attempt is made to deal with any case requiring more 
than a rudimentary knowledge of the theory of the shaft governor. 
Happily there are very few cases for which more is required. 

At the outset we will consider what we mean by “ good regula- 
tion.” A common form of specification demands that the variation 
of speed shall not exceed 2 per cent. for any change of load within 
the capacity of the engine, and it is not uncommon for the buyer to 
ask or the builder to guarantee for less variation than this. There 
is, however, an element which this specification neglects, namely, 
the variation from stroke to stroke. This can be, and often is, very 
great, even in cases where the average variation for a minute is far 
within the limits named. In most situations this latter variation is 
as important as the other ; its effect is to bring the point of cut-off 
far too early in one stroke and as much too late in the next, these 
fluctuations taking place each time there is a change in load, with an 
effect which, tosay the least, is not conducive to economy, considered 
either from an electrical or from the steam-engineering standpoint. 

Taking, forexample, an engine supplying power for incandescent 
lighting, unless the engine is so small that an ordinary change in 





load will give a considerable change in the point of cut-off, tt does not 
matter much if there is a considerable change in speed between fric- 
tion load and full load. In practice we seldom, if ever, get this 
change in loading. The vital point is that any moderate change in 
load shall cause practically no variation in speed, and that there 
shall be absolutely no ‘‘ racing” or violent fluctuations of the gover- 
nor, thus insuring us against those sudden changes in voltage whose 
effect is so disagreeable to the eye and so destructive to the life of 
the lamp. The gradual change in speed as the engine receives 
more load is, in many cases, comparatively unimportant, requiring 
only an occasional turn to the rheostat to correct it entirely. 

By good regulation, then, we mean that, rather than make the 
average change of speed per minute one or two per cent., we will 
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Fic. 1.—GOVERNING CARD, PAYNE AUTOMATIC ENGINE. 


Heavy load thrown on very suddenly. Heavy full line shows card 
change in load, the dotted line shows friction card and the light full lines 
indicate rapid adjustment with practically no “racing.” 


specify that the instantaneous variations during a sudden change 
in load shall be aminimum, and that the variation between full load 
and friction load shall not be excessive—say two to three per cent. 

This would point to a governor having little friction to overcome, 
great power, and, probably, no dash-pot—one in which the springs 
were given all the initial tension they would stand without causing 
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needless fluctuation due to achenge in load. This in a well-designed 
governism would Jeave two per cent., or less, total variation in speed 
between full load. or friction load—a variation that we should gladly 
accept as the lesser of the two evils. 

This requirement is probably more exacting than a demand for the 
variation per minute to be less than one per cent., but itis not by any 
means an impossible requirement ; there are engines on the market 
that can easily be guaranteed to meet it—in fact, I think almost any 
builder of automatic engines can easily do so, if we do not follow 
tradition in the matter in asking, as well, for other things that we do 
not need at all. 

For commercial testing a good free-running indicator is all that is 
absolutely necessary ; a tachometer, if in good order, is very con- 
venient, as it always shows at a glance the speed of the engine and 
gives a very good idea of the magnitude and duration of the fluctua- 
tions that take place during a change of load; but if the indicator 
pencil is held lightly against the paper while a change is taking 
place we have a ‘“‘ governing card” which is exceedingly instzuct- 
ive, showing very clearly the action of the governor in adjusting 
the position of the eccentric to meet the new conditions. Fig. 1 
shows cards taken for this purpose from a small Payne automatic. 


Fig. 2 shows a similar card taken by Prof. Sweet from a small, 
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Fic. 2.—GOVERNING CARD, STRAIGHT LINE ENGINE. 
Heavy load thrown off very suddenly. Heavy full line shows card before the 


change in load, the dotted line is the friction card and the light full lines in- 
dicate very rapid adjustment with practically no “ racing.”’ 


straight-line engine. In each case the speed was not far from 300, 
and the change in load, as the cards clearly show, was about three 
fourths of the rated power of the engine. 
much better than the average.! 


The regulation shown is 


If it is desired to secure better regulation in a given case, the gov- 
ernor should be the last point attacked. The reasonable assumption 
is that at some time a governor of this type has been carefully tested 
by the builder and has given good results. The first thing to 
do is to make sure that everything else is right ; even if you are cer- 
tain that the governor is at fault, it should be the last thing attended 
to, for if you really have a badly designed governor, you will find its 
action puzzling enough without introducing further complicatiops 
due to excessive valve-friction or bad valve-setting—and it may hap- 
pen that the fault lies here, and that the governor is only making a 
protest against unfair treatment. See that the valves are set prop- 
erly—it is not reasonable to expect a good result when the valve is 
so badly out that the engine is practically single-acting—next make 
certain there is no unnecessary friction anywhere, either in yalve or 
connections, and lastly see that the governor itself is +‘ free”—some- 
times a part that is perfectly free when the tension is taken off the 
springs will stick and bind when subjected to the severe stresses 
developed when it is in action. If this is the case we may expect to 
find evidence of undue friction somewhere. 

The effect of friction, whether in the governor itgelf or in the 
valve or valve connections, is to cause the particular type of disturb- 
ance that we are most anxious to eliminate. For example, assume 
that when the engine is running along smoothly under a steady load, 
the centrifugal moment of the weight is exactly balanced by the mo- 
ment of the spring force. If more load is thrown on the engine the 
speed grows less. This reduces the centrifugal force and the spring 
moment 1s now the stronger, and should pull the weights in toward 
the centre of the wheel, thus giving a later cut-off to meet this in- 
crease in load; but the friction must first be evercome, and, of course, 
the greater the friction, the greater will be the force that is required. 


1 It is only fair to the Payne Company to state that the card shown was taken 
from an engine with which some experimental work was in progress. That 
will account for the peculiar friction card and the adjustment line, but which 
had no bearing on the action of the governor, 
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Now usually the only force available is the difference between the 
force exerted by the spring and the centrifugal fotce of the weights; 
accordingly. the speed of the engine must continue to decrease until 
this difference is great enough to furnish the power required to 
overcome friction and inertia. Once the weights are in motion, the 
resistance is much less; and if the force exerted has been great, it is 
certain that the weights will be jerked to a position too far in, caus- 
ing more steam to be admitted to the cylinder than the load requires. 
Then comes another wrestle with friction, but this time greater 
centrifugal force is required and the engines must run considerably 
above speed to furnish it. The result is a constant fluctuation—a 
periodic surging back and forth that is almost as great for small 
changes of load as for those of considerable magnitude. 

I think it is generally recognized that friction is the worst of all 
enemies of good regulation, the most annoying in its action and the 
hardest to eliminate. There is only one exception to this latter state- 
ment, the dash-pot—which usually has no dash-pot action and is 
merely a friction-pot. The dash-pot can easily be removed, and 99 
times out of 100 with beneficial results. 
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It is evident that considerable changes can be made in the action 
of any governor of a form similar to that shown in Fig. 3 in the 
following ways : 

(a) By changing the amount of the weight 4, or changing the 
position of this weight on the weight arm. 

(b) By changing the spring #, or changing its initial tension or its 
point of attachment, either on the weight arm or on the rim of the 
wheel. 

(c) By changing the length of the links C. 

Beyond this point it is difficult to go. The design and construc- 
tion of the remaining parts of a governor have a very great influence 
on its efficiency, but changes here would be very difficult to make 
and our problem is not how to produce the best new design, but how 
to get the most out of the particular design that we have. Any of the 
changes mentioned in (a), (4), and (c) can be made easily, and some 
one, or some simple combination of them, will be found ample for 
almost any case that is likely to be met in practice. Now it will 
usually be found that a change in any one of these will lead to a 
change somewhere else. For example, if more weight is added, 
either a stronger spring must be provided, or the old one given 
more leverage and tension if the speed of the engine is not 
to be changed. If the position of the weight on the arm 
is changed it will usually be necessary to change the point of attach- 
ment of the spring to the rim, etc., etc. These seemingly complex rela- 
tions become very simple, however, when it is considered that any 
change will have for its object one of two things—either to give the 
governor more power, or to make the moment of the spring force 
change, as nearly as passible, in thc same ratioas the moment of the 
centrifugal force. This is the whole theory of the purely centrifugal 
governor, and good regulation is assured in any case where these 
two conditions are complied with. 

Usually a governor will be improved by giving it more power. 
This can be accomplished by reducing friction or adding to the 
governor weight; if this weight is doubled, and it is possible to give the 
spring enough leverage and tension to balance the consequent increase 
in centrifugal force, the result will be a considerable increase in 
quickness of action and also an increased stability. The change in 
speed will only need to be one half as great to give the same power 
to overcome friction and to shift the eccentric, and the liability to 
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disturbance from the thrust of the valve is also reduced proportion- 
ally. Of course, a reduction in friction acts in the same way, as it 
lessens the work the governor has to do. It is important, however, 
to remember that a small change in the amount of friction gives 
fully as great an increase in power as a large change in weight and 
in the strength of the spring. Proper attention to finish and the 
lubrication of bearings may in many cases give as great an increase 
in power as would be gained by the addition of 50 per cent. extra 
weight. 

For example: In the governor shown in Fig. 40 the spring is at- 
tached to the weight arm ata point quite near to the centre of 
gravity of the weight and arm, hence the pressure on the pin (/), 
about which this arm turns, is comparatively light. If the point of 
spring attachment is moved in along the arm, more pressure is 
thrown on the pin. When the spring is attached about midway on 
the arm the resulting pressure on the pin is just equal to the centrifu- 
gal force of the weight, a pressure of half a ton and more. The 
increased friction due to this added pressure will usually make itself 
felt. As the spring is moved in along the weight arm from its posi- 
tion at the centre of gravity, it will be found that it is not possible to 
obtain as close an approach to isochronism as before without a very 
appreciable increase in the violence of the fluctuations during a 
sudden change of load, an increase that is plainly due to the increased 
friction. 

I hardly know whether I have sufficiently emphasized the advan- 
tages of ample power in a governor ; it is always easy to secure, and 
the good effect of 50 or 60 pounds extra weight in a governor for 
a 100-hp engine is a thing that must be seen to be fully appreciated. 
Of course a change in the weight calls for a change in the spring. We 
will consider this in a paragraph devoted to the springs, but even at 
the expense of new springs it pays to get more power. It is not 
contended that the best way of doing things is by ‘‘ main strength 
and awkwardness,” but when one is awkward, then the stronger the 
better. 

If by varying the tension of the spring and its point of attachment 
on the weight arm the engine cannot be made to run at practically 
the same speed, whether light or loaded, it is usually the spring that 
is at fault. This is a very common trouble and one for which the 
purchasing agent rather than the designer is responsible. Two 
springs of exactly the same size, but made by different makers, may, 
for our purpose, differ by fully roo per cent. 

It is a common occurrence to find that a spring by one maker con- 
taining, say, 30 pounds of steel, is better and will stand a greater load 
and tension, than a spring by another maker equally well propor- 
tioned and with double the weight of steel in it. Hence, it may 
happen that of two governors, apparently exactly alike, one will 
give most excellent regulation, while the other will always be a 
source of trouble and annoyance. 

Although the springs turned out by a good maker will give 
results agreeing very closely with those given by the usual engi- 
neering formulas, it is practically useless to attempt to figure the 
strength or deflection of the spring unless something is known of the 
maker and the quality of steel used by him. Accordingly, in case 
a change in the spring is found desirable, instead of computing the 
size desired it will be better to order from a responsible maker a 
spring, or springs, to withstand a certain maximum load with a cer- 
tain corresponding deflection, giving him also the space available for 
the spring. 

To find this load and deflection make a rough drawing of the gov- 
ernor similar to Fig. 4—preferably full size—and locating accurately 
the centre of the shaft O, the pin P, the centre of gravity of 
the weight and arm, the two extreme positions of this centre of grav- 
ity, as a and 4, and the points of attachment of the spring 
y and s. 

If it is found that the line of action of centrifugal force and the 
spring force is such, as in Fig. 4, that the ratio of the perpendiculars 
x and y is the same for all positions of the weight, then we can find 
the required strength and tension of the spring, as follows : 

Find the necessary spring force, when the weight is in its inner 
position; then find this force when the weight is at its outer position. 
The latter is the maximum force that the spring will have to resist, 
so long as its points of attachment are not changed. The difference 
between these forces, divided by the inches that the spring stretches 
in moving from the inner to the outer position, is the force required 

to stretch the spring one inch; and, of course, dividing the maximum 
force by the force necessary to stretch the spring one inch gives the 
total number of inches that the spring must stretch. For example, 
referring again to Fig. 4, we will assume that the weight is 30 lbs., 
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and the speed 300 r. p.m. Thedistance O a=10inches=.83 foot; O d= 
16 inches =1.33 foot. The arm X of centrifugal force is practically 
10% inches for any position of the weight, while the corresponding 
arm for the spring force is 7% inches and also practically constant. 

For the inner position of the weight, centrifugal force C =.00034 X 
Wx Rx N*. In this case W=30 lbs., R=.83, MV?= 90,000. Accord- 
ingly, C=766 lbs., and the moment of this force is 765 x 10% = 8040. 
Dividing this moment by the lever arm of the spring force 8040+7 4% 
gives 1070 pounds, which is the force that the spring must exert 
when the weight is at the inner position. Now the inner posi- 
tion of the weight corresponds to the latest point of cut-off, 
the outer position to the earliest point of cut-off, and between 
these two positions it was agreed that a certain change of speed was 
allowable if thereby we could secure a gain in sensitiveness and 

tability. Assume this change to be five revolutions, then when the 
engine is running light and the weights are near the outer stop the 
speed will be 305 r. p. m. and C will be .00034 X 30 X 1.33 X 305 X 
305=1260 pounds, and 1260 X 10%+7% gives 1765 pounds as the 
force exerted by the spring where the weight is at its outer position. 

As the weight swings from its inner to its outer position the spring 
is extended 4 inches; the increase in spring force during this time was 
1765 — 1070 = 695 pounds, and 695 + 4 gives 174 pounds, which is 
the force required to stretch the spring 1 inch, and 1765 + 174 gives, 
Say, 10 inches, which is the distance the spring must stretch; 
10 — 4 = 6 inches is the initial extension, the extension that the 
spring should have when the weights are ‘‘in.” 

A very slight change in the point of attachment of the spring to 
the weight arm, and also in the tension, will correct for any variation 
of the actual spring from this calculated value, or will allow a closer 
approach to isochronism, or the reverse, as the conditions may war- 
rant. 

In Fig. 5, O is the centre of the wheel, 7 is the point of suspension 
of the governor weight, 1-5 are positions of the centre of gravity of 
that weight and a-d are the lever arms of centrifugal force corre- 
sponding to these positions. In the case just considered it was 
assumed that the centre of gravity of the weight moved in a path 
corresponding to that from 2 to 4. At the inner and outer positions 
centrifugal force has the same leverarm, c, while at the mid position 
of the weight the armis 4, just a trifle greater—but practically the 
lever arm is the same for all positions. 

If the weight swings from 1 to 3, the centrifugal moment increases 
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throughout the stroke, but not at a constant rate. At 1 the lever arm 
is a, at mid position, 2, itis 6; and at the outer position, 3, it isc, 
showing that about four fifths of the change in leverage occurs dur- 
ing the first half of the movement of the weight. If it is assumed 
that the spring is attached to the rim, as in Fig. 4, so that the lever 
and we first compute the 





arm of the spring force remains constant 
spring necessary to balance the centrifugal moment between posi- 
tions 1 and 2, and then find what is needed from 2 to 3—it will be 
seen that one spring attached as assumed cannot be made to give a 
good result; but if the point of attachment on the rim is moved 
toward B (see Fig. 6), bringing the spring nearer to the centre of the 
pulley, it will be found that there is some point where the spring 
moment will change more nearly in the same ratio as the centrifugal 
moment, and the spring computed for this position will be found to 
give better results. 

There are other conditions that enter in here which we cannot 
take space to discuss, but it will probably be better, in this case, to 


VOLs; cea VE ONO.” *E: 


choose a spring and point of attachment that will be correct for the 
first 54 or & of the travel of the weight. 

It is evident that a change in the length of the link C, Fig. 3, 
would bring this governor back to the condition shownin Fig. 4. 
This change would hardly be advisable except in an extreme 
case. 

If the positions of the centre of gravity of the weight aret <en at 
3, 4 and 5, it will be better to move the point of spring att chment 
toward A—Fig. 6—and here, as before, it may be better t so locate 
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the point of attachment at the rim that the two moments shall be 
equal, when the weights are at their minor position, and again at 
three fourths their travel. 

For lack of space much has been left that could very profitably 
have been taken up—notably the centrifugal effort of heavy springs— 
and the racing caused by their periodic surging in and out, where no 
steps are taken to prevent it. However, it is certain that in a very 
large majority of cases imperfect regulation has resulted from the 
neglect of some one of the simple points considered in this article. 
It also seems certain that many of the errors of the builder would, 
long ago, have been corrected by the owner were it not for the 
mystery that seems to surround the theory of governors of this class. 
Certainly the expense would usually be insignificant compared with 
the trouble and annoyance to which they give rise. 

In conclusion, it may not be out of place to present a few practical 
hints as to the best method of working, and to urge the observ- 
ance of certain precautions which experience shows to be neces- 
sary. 

If the governor is taken down, each piece should be carefully 
marked with a prick punch to insure its return to its proper place. 
Neglect of this simple precaution has been the cause of very serious 
accidents, causing in at least one instance not only the complete 
wreck of the plant, but the loss of the engineer’s life. 

In starting the engine after any change there should be a man 
with but one duty—to stand at the throttle. Unless he is an expert, 
and capab'e of gauging the speed by watching the crank. a 
tachometer should be used. The larger the wheel the more impor- 
tant this becomes. Turn on the steam slowly, even with small 
engines, and do not leave the throttle until certain that the governor 
has the engine under control and that the latter is running steadily. 

The spring should not be given full tension at the outset. Stat 
with a maximum leverage and but little tension, and note how the 
engine behaves. Add a little more tension and try again. It is best 
to go slowly, paying close attention to the effect of each change. 
Make but one change at atime. If two changes are necessary, as, for 
example, a change in both leverage and tensiun, make one first and 
note the effect before making the second. 

The dash-pot should be removed, if, as is often the case, it is also 
used as a ‘‘ stop” for the governor weight. Some other form of stop 
should be put in its place. When a dash-pot of uncertain con- 
strcction and doubtful value is allowed to hinder the free action of 
the weights it is practically impossible to tell what effect any minor 
changes may have. Ifa dash-pot is necessary or desired, it should 
not be put in place until all experimental work is finished. 

In general there is neither difficulty nor danger in making these 
changes; they are, however, somewhat out of the ordinary routine of 
those for whom these papers are written, hence the greater necessity 
that all changes should be well considered and carefully executed. 

It is attention to small details that insures success. 
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Theory of Dimensional Formulas. 





BY PERCY H. THOMAS, 


The readers of THe ELectricaL WorLp will remember a discussion 
in some of the recent numbers on the theory of dimensional formulas, 
the issues of May 4 and 18, June 15 and 29, and July 13 containing 
articles on this subject. The controversy was left in such an unsat- 
isfactory state, however, that all interested will be glad to see it 
reopened. In trying to reconcile the opposing views, the writer was 
led to attack the problem somewhat in the following manner: 

Our whole knowledge of nature, mathematically speaking, is lim- 
ited to a number of so-called phrsical laws, either derived from 
experiment or assumed and afterward found to agree with the results 
of observation and experience. These laws have a purely experi- 
mental foundation, and from them we are enabled, with the aid of 
mathematics, to derive other forms more convenient for our pur- 
poses. It is important to notice that our knowledge is also limited 
to the manifestations, or properties, of the various ‘‘ quantities” of 
nature. The word “quantity” is here used in its most general 
sense, including electricity, magnetism, matter, etc. Thus it fol- 
lows that any ideas we may form in regard to the nature of these 
quantities themselves are simply analogies, or speculations, founded 
on the known properties or manifestations of the quantities. Indeed, 
we may often create from our own imaginations quantities that have 
no actual existence, but are really imperfectly understood manifesta- 
tions of some other quantity or quantities. Take, for example, the 
corpuscular theory of light. It is not impossible that nearly all quan- 
tities are only manifestations of some one or two fundamental ones. 

Some of the more important of the known physical laws may be 
expressed algebraically as follows, the symbol « (varies as) having 
its usual meaning : 


‘a 


A. Velocity. v % 7%, which Z is the symbol for length, and 7 


~~ 


for time. 





AR. Acceleration. ac L 
i 
C. Force. Fo za, where zis the symbol for inertia. 
D. Workorenergy. We FL. 
Fk. Gravitation.* ga LW F ; derived from equation, / « " 
F. Quantity of magnetism =strength of pole 6a LVF. 
, _ bb 
derived from equation, F « 73° 
aed om FL’ . 
G. Currentof electricity. Ja aL’ , derived from law of attrace 
bL 
; .. eae 
tion between current and magnetic pole, /« rp : 


b 
H. EM.F. Za 7? Faraday’s law. 


Qu IT. 


* As pointed out by Prof. Fessenden, in THE ELECTRICAL WORLD of May 18, 
1895, Matter has two distinct and separate properties, gravitation and inertia. 
These properties cannot both at the same time measure mass. For, suppose 
we have a force acting on a given mass, producing a given acceleration ; sup- 
pose another mass exactly equalto the first be added, then, if the same force 
acts we have one half the acceleration. That is, if acceleration-produced-by-a- 
given-force be the measure of mass; then, duplicating the mass doubles its 
numerical measure. However, if we havetwo similar masses attracting each 
other and double these masses in the same way, we then have four times the 
original attraction between them. That is, if attraction-between-two-similar- 
masses-at-a-given-distance be the measure of mass, duplicating the mass 
increases four times the numerical measure. Therefore, since we cannot use 
both properties of matter to measure mass, we must choose one for this pur- 
pose and derive an equation for determining the numerical value of the other. 
It is convenient to consider inertia as measuring mass; hence, we must derive 
an equation for determining gravitation. Such an equationis “ £” above. 


/. Quantity of electricity (electromagnetic). 





+ It will be noticed that a unit quantity of “stationary electricity” 
(static) is not, in general, interchangeable with the same quantity of “moving 
electricity ’’ (electromagnetic); hence each must have a separate unit for 
quantitive measurement. The truth of the statement that the two electricities 
or the two manifestations of electricity are not interchangeable is readily seen by 

/ 





, : ; b : 
considering the phenomena suggested by the equation - , which relates 


to the attraction of a conductor bent in the arc of a circle, carrying a current, 


. ; ig Quantity 
on a magnetic pole of strength, 6, at its centre. Writing es for J, we 
Time 
. QLb 7 : ae 
have F= =— . Now, for any definite values of the quantities, Q, 6, Z, and 7, 
LT 


we have a definite value of #. Suppose that instead of the electric current we 
put onthe conductor an equal quantity of static electricity; there is now no 
attraction due to the action of the electricity on the magnetic pole. Evidently, 
then, the two quantities, Q and g cannot be equated. Similarly with electro- 
static potential and E, M, F, 
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J. Resistance. Ro > Ohm’s law. 


KX. Quantity of electricity. (static). gx LY F 


Z. Potential (electrostatic). ¢ Zz. 


7 
M. Capacity. ca %. 
é 


Other equations might be added, but these are sufficient to dem- 
vnstrate the method. In the equations containing force (F) it will 
be noticed that no factor appears to represent the effect of the 
medium; it will be shown later that for démenszonal equations no 
error is introduced. 

We have now thirteen equations of variation connecting sixteen 
unknown quantities. Evidently by the use of algebra we can 
express any thirteen of these sixteen quantities in terms of the other 
three. Let us express all in terms of Z, z and 7, and omit all 
factors that do not depend upon the units of length, mass, and 
time; in other words drop all numerics. We have then the follow- 
ing equations of variation, which are commonly called Dimensional 
Equations, and are usually written with the symbol of equality. 


DIMENSIONAL FORMULAS, 


aba ztiir’ 


1 = f 7"! mug=Ligiz 
pen kh T2 » fa ztsie” 1.¢=L 4744 (7) 
» F=LiT” 8 Ba cisir° 13, C=L 

4 W=L% 773 b Ow s#zt 

sg=Liit 71 wRELT" 


It remains to justify the omission of the factor representing the 
medium in those equations where force enters. Take an example: 
By definition « for any medium is the ratio of the magnetic induction 
existing in this medium at any point to the induction that would 
exist were air the medium and the magnetizing force the same. 


b ; j 
That is, hoa a numerical quantity, which has the same value 


whatever the fundamental units of length, mass, and time. Hence it 
can have no other dimensions than Z® 7¢ 7°, as derived from equa- 


b ; ; 
tion u = v1 Similarly with all other factors that are defined in the 
2 


same way. 

If another independent equation can be found connecting any two 
or more of these 16 quantities, and introducing no new ones, then 
the number of fundamental quantities can be reduced from three to 
two. Dimensions of any other quantities can be obtained from these 
13 and the three fundamentals, through equations connecting the 
new quantities with the old. For example, we have from equation 


b , . 
for intensity of magnetic field, Hoc 7s the dimensional formula. 


4. H=L tit 


similarly with electrostatic field 2m F 

34; butts t r 

16. Coefficient of self-induction Za sal. 

Itis evident from the nature of dimensional formulas, and the 
method of derivation, that there can be but one dimensional formula 
for any given quantity. 

The above gives a brief logical derivation of some of the more 
common dimensional formulas. A few cases where formulas 
inconsistent with those of the present article have been derived will 
next be considered. 

In Tue ELecrricaLt Wor Lp of June 15, 1895, page 679, are derived 
two apparently inconsistent formulas for energy, viz. : 

W=L!' MT-* and W=M* L*. 
This apparent inconsistency arises from the confusion of the two 
properties of matter, gravitation and inertia. If we keep these dis- 
tinct all inconsistency disappears. For W= Ll?’ MT a really 
equation 4 above, and in equation W = MW? L '. Mmeans g, gravi- 
tation; substituting the dimensions of g from equation 5 above, we 
have: 


“2 
3 
w=[2A7>) 2.22) £7” as before. 
Many mathematicians have derived dimensions for X and yu other 
than Z° 7° 7°, These results have been obtained by equating 


quantities in the electromagnetic system to similar quantities in 
the electrostatic system, which has been shown to be incorrect. 





570 THE ELECTRICAL WORLD. 


For example, on page 580 of THe Exvecrricat Worip for May 18, 
1895, is given a deduction of the equation YKu= L' T. Correct- 
ing the dimensions of force to Z 7 * equation (/), at the top of 
page, 1s correct. So, also, is equation (/), viz.: W/L? 7 * =m? a" 
/.' and equation (KX); 4? 7 "a = mT "f. 

The next operation, introducing the error, is to equate V 


and B or in the symbols used in this article, ¢ is equated to 
C 

a4 Remembering that electrostatic potential is not equal to 

é 


E. M. F., we should properly use dimensions of e from equation 12 
of this article, instead of those of £, which would be the dimensions 
obtained from or Substituting the values for ein the expres- 

¢ 
si nm for energy of charging a condenser, and taking dimensions of 
capacity from equation 13, we have by equating to right-hand mem- 
ber of (/): 

(L438 7T")?L K=m'a™ L" 
or, expressing left-hand member in terms of 4 from equation 6 : 
BL'K=ma'L" 

giving a corrected form of equation (7). Now dividing equation () 
by equation (Z) as before, we have : 

97? 97-2 

6 7 a =z = e i Ku=L°r Te 

OL kK ma L 
wuich is the result we should expect. If we had equated the energy 
of charging a condenser to the dimensions of W, we should have 
(Lith T'YLK=HLiT; K=L°?°T? asit should. «.~4=L°7°T?. 
Equating the two non-equivalent properties of electricity evidently 
introduces a factor equal tothe ratio of their dimensions, which from 
equations 8 and 12 is 7'. Therefore, an inconsistency of this 
amount will appear somewhere in subsequent equations and since 
these equations usually contain A’ and u it is clear how the dimen- 
si mal formulas often given for A and » are obtained. 

Equation 3 at the top of page 740 of THe E.LectricaL WorLp of 
June 29, 1895, is alittle misleading. It should be changed so as to 
read: 

gel/L*f =iLilL/L hk = ®hk = F. 
That is, / is not determined by expression 77/ Z* 4; there must be 
definite lengths for currents 7 and z When properly corrected we 
have the equation of the electrodynamometer. / = constant X 177. 

It follows from the nature of equations in general that the dimen- 
sions of each member of every equation must be the same. To show 
that this is true for a few cases chosen at random, we may take two 
ejuations given by Gauss for determining the strength of the earth’s 
magnetic field : 

4n7* 4 M rs 
M H = ri (7) eo tan a (//) 

7 is magnetic moment of swinging magnet, and 4 its moment 
of inertia (= M7/r*). 

H is the earth’s field and 7 the time of vibration of the suspended 


magnet. 

yr isthe distance from the centre of magnetic needle to centre of 
magnet. 

M, being magnetic moment, its dimensions are 6; H = Mag- 
netic intensity = Z4i4 7 ' from equation 14; 4 =7 L?, being 


moment of inertia. Substituting in equation (/), and remember- 
ing that 4 +* is a number only, we get: 


1 5 1 , 
} 1 2 2 2 ; 2 > 
Pee Get) ete Ce DW EZ, tit rs 2! 
yt’ 7 e 
thatis Z®° 49° 7° = £949 J?9, 
For equation (II) same values of 7 and AH hold, and we have, 
since tan « = ratio of two lines = a number, 
dL ; 
mpg Lt ba LEG ch 7 eciih re’ 
i Pen 2 
That is L° 1° 7° = £%2° 7°, 
a 
Again take the law of the tangent galvanometer; / = wet H tan 6 


where a is the radius of the coil, 7 the number of turns, and AH the 
strength of earth’s field. The dimensions of / from equation 7 are 


oo ant . : . a 
Lt i*7 ; the dimensions of aare LZ; H= ZL ? i? 7" as above; 
: a le 
nis a number; also tan @. Therefore we have Z? #2 7 = J 


(Zz byir 9) and L° s° 7° as L° 7° 7° 
Joule’s law W = /*R Tmay be similarly analysed; W being energy 
. os . 
has dimensions Z 177° /=L° 2° 7";R=LT" from equation 


io. Therefore we have 
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iT? a(L? ib r')*x 27 3x Tand Lr? T° L 7? T° 

It has been complained that intensity of electric and magnetic field 
has not the dimensions of force. There is no reason why it should 
have such dimensions, as strength of field is nota force. No force 
exists in the field until an electric charge or a magnetic pole be intro- 
duced, and the magnitude of the force is not determined until the 
magnitude of the charge or pole be known; hence strength of field 
becomes a force only when multiplied by a quantity of magnetism or 


electricity, as the case may be. The dimensions of magnet field are 
1 1 


(equation 14) L 27? 7°. The dimensions of magnetic pole are 
I 


(equation 6) Z 2 eee e multiplying, we have 


(g:tet 7+) (28 8 r+) ee LiTO =k 

As Prof. Fessenden has pointed out, there is a striking analegy 
between the properties of electric charge, magnetism, and gravita- 
tion, all obeying many of the same laws, yet having no physical 
action on one another. This suggests forcibly the thought that these 
apparently different and independent quantities are really several 
interpretations of the same quantity, as in the well-known case of 
light and heat. Furthermore the fact that the ratio of the dimen- 
sions of the units of quantity in the electromagnetic and electro- 
static systems is Z°7- , a velocity, and that this velocity has been 
experimentally determined to be that of the propagation of magnetic 
disturbance, gives some weight to the idea that the current in a con- 
ductor is either supported by the magnet disturbance in the dielec- 
tric without or co-exists with that disturbance. However, we must 
remember while thus speculating, that our knowledge can only 
extend to the properties or manifestation of physical quantities never 
reaching the quantities themselves. 

Although dimensional formulas are a great help toward forming 
clear working analogies, their most direct use is in calculating the 
changes in derived units resulting from changes in the fundamental 
units. For example the so-called practical system of electrical units 
is obtained by adopting as the units of length and mass quantities 
represented by 10° and 1o!'!' times the corresponding units in the 
C. G. S. system, the unit of time remaining the same. Then since 


(equation 7) /=Z 4 +? 7" the ampere (the practical unit) will be 
10% 10 : times the C. G. S. unit; that is, the ampere is ;4,theC. G. S. 
unit F-=-Li:%*T (equation 8), therefore the volt is to ’ 
10 =108C. G.S. units of potential. R=LT P (equation ro) there- 
fore the ohm is 10° C. G. S. units of resistance, etc. 

In conclusion it will be well to notice that our units are measures 
merely of the properties of quantities and in no way of the quantities 
themselves; that is, our units are not affected by changes in the 
theories of the nature of things. Further, the dimensional formulas 
derived aboye, represent only the relations of the various physical 
quantities to the quantities length, inertia and time. Many other 
relations may exist with quantities or conditions now entirely 
unknown tous, which would make the complete mathematical state- 
ment of the relations of a quantity very complex. 

Things Have Changed. 

A Baltimore newspaper relates that recently a farmer, who 
evidently had not been in the city for some years boarded a City & 
Suburban trolley car and tied to the rear platform an old white 
horse, which he had brought to town to sell. The conductor did not 
notice that the man had tied the horse to the platform until the car 
had started again. His attention was attracted by the farmer call- 
ing out, *‘Come on, Doll!” and on looking around he saw the old 
horse tied to the car. He at once rang to stop the car and told the 
farmer to untie the horse, but he was met with a look of astonish- 
ment and told that the horse would go along all right and could go 
‘¢as fast as the horses in the car.” ‘The conductor then remarked 
that the car had a running capacity of 30 miles an hour, and the farmer 
quickly jumped off and untied the horse. He then stood, gazed at 
the fast-disappearing car and remarked to the crowd of people who 
had gathered around him: ‘ Gosh! How things have changed !’ 


A Boom in Water-Falls. 


A British consul in Norway reports that the past year has shown 
an eminent inclination for the purchase of water-falls, and that all 
Norwegian water-falls, both large and small, are already engaged by 
speculators, ; 
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Armature Winding and Connecting Considered as a [lathe- 
matical Problem.—I. 


BY HARRISON H. WOOD. 

The problem of armature winding divides itself naturally into two 
general parts: a mechanical or practical one and an electrical or 
scientific one. The former deals with such questions as proper bal- 
ancing, good insulation and ventilation, economy and simplicity in 
construction, etc. The latter deals with the production of the 
desired E. M. F., and furnishing capacity for carrying the current. 
This includes the selection of iron for the core, the choice of dimen- 
sions of the core, the proper number and size of the conductors, and 
the proper placing of them on the periphery of the armature, and 
connecting of them to the commutator. The selection of the material 
in quality and amount depends on the material itself, and is influ- 
enced to a large extent by previous practice. The arrangement of 
the conductors on the armature and the connection of them to the 
commutator may be considered as a mathematical problem, and as 
such is capable of strict mathematical development. The results 
can in most cases be represented graphically, and when so repre- 
sented form what are called ‘‘ armature-winding diagrams.” 

The writer has in the following article endeavored to develop the 
problem asa purely mathematical one, paying no attention to prac- 
tical methods and devices made use of in winding and connecting, 
nor to the relative advantages of different methods, where such exist, 
of grouping the conductors and of connecting them to the com- 
mutator. 

In the case of two-pole machines the problem of properly distrib- 
uting the conductors is a very simple one, the most important feature 
being the choice of the many ways of accomplishing what is electri- 
cally one and the same result. In the case of multipolar machines, 
however, the winding becomes intricate and confusing, and formulas, 
together with diagrams, are of great assistance, and in most cases 
absolutely necessary. 

The distinctions between Gramme-ring and drum armatures and 
between wave and lap winding are so generally understood that 
little need be said concerning them. Gramme-ring winding consists 
in general in winding each coil around the ring, which ccnstitutes 
the core, as many times as is necessary, and connecting the ends to 
adjacent bars of the commutator, the method of winding and con- 
necting being the same for any number of poles and any number of 
coils. 

The accompanying figures will illustrate the method of diagram- 
ing employed and the conventions adopted for the sake of clearness 
and simplicity. 

Fig. 1 illustrates a winding for a two-pole armature on which there 
are seven coils, the periphery being divided into 14 sections 
and one half of a coil being placed in each section. The number of 
commutator bars is seven, one for each coil. There may be any 
number of turns in each coil, but it will be assumed for the sake of 
simplicity that there is but one, as the number of turns is of no con- 
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to 


sequence, the only question being in what sections to place the two 
halves of the coil. 

The coils are represented as sunk in grooves or slots in the core, 
the connections on the back of the armature being shown by dotted 
lines and on the front by full lines, a conventionality followed in all 
the diagrams given. The placing of the coils in grooves is actually 
the case in a great many types of armatures in successful use at 
present, and the tendency among manufacturers seems to be to adopt 
this method more generally. 

The spacing by which the two halves of a coil are separated is 
determined by counting to the r7g/, and the left-hand half is con- 
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sidered the first half. This half is represented as carried out direct 
to the commutator, for simplicity in representation, and the connec- 
tion of the segond or right-hand half to the commutator is determined 
by counting around the commutator to the right, In Fig 1. the coil 
represented in heavy lines occupies grooves 1 and 8 and isconnected 
to bars1 and 7. Hence the spacing on the armature is 7 and on the 
commutator is 6. 

The symbols used are as follows: 

‘S = grooves or sections on the periphery of the armature. 

¢ = conductors, or half coils, on the armature. : 

v = the number of conductors, or half coils, in each groove, or the 

ratio c.S. 

6= bars in the commutator, or “ec. 

pf = number of poles. 

+x = spacing on the armature, or the number of grooves the second 

half of a coil is in advance of the first half. 

y = spacing on the commutator. 

Fig. 2 illustrates the method of representation as applied to a four- 
pole armature. Two conductorsare placedin a groove, and the ends of 
a coil are connected to the commutator at almost diametrically 
opposite points. It will be noticed that this isa wave winding; the 
circuit in the armature, starting from bar 1, preceeds thrcugh the 
coil in grooves 1 and 4 to bar 7, and then through the coil in grooves 
7 and 10 before returning to bar 2, next adjacent to the starting 
point, passing successively under each pole. 

Fig. 3 illustrates a lap winding for the same armature. The two 





ends of the coil are connected to adjacent bars, and the circuit from 

one bar to the next passes under only one pair of poles and includes 

only one coil. It will be noticed that the coils are spaced on the 

armature in exactly the same manner in each case, the only differ- 

ence being in the method of connecting to the commutator. : 
PLACING THE COILS ON THE ARMATURE. 

There are very few limitations in the number of grooves or 
sections on the armature that will make the placing of the coils 
possible. Coils can be placed and properly spaced in any number of 
grooves, with a few exceptions, regardless of the number of poles or 
half-coils per groove. There are, however, a great many cases 
where winding is possible, but proper connecting to the commutator 
is impossible. These restrictions will be taken up later, what is said 
here applying only to the placing of the coils on the armature. 

It will be found that there are but two general cases to be con- 
sidered, the one where 7, or the number of half-coils per section is 
odd, and the other, where 7 is even. 

Fig. 4 illustrates a simple case where 7 is odd. But one half-coil 
is placed in each groove, and there must therefore be twice as many 
grooves as coils. The spacing is from groove 1 to groove 6, or, + = 
5, an odd number, and it will be seen that this must be the case 
whenever but half a coil is placed in a groove; that is, the spacing, 
x, must be odd. 

We have, therefore, the limitations accompanying a winding 
where ¢ = 1: First, that S or the number of grooves, must be even; 
and second, that +, or the spacing, must be odd. 

Since the spacing must be such as to bring the two halves of a coil 
as symmetrically as possible under adjacent poles, it will be deter- 
mined by dividing the number of grooves by the number of poles, 
and taking the nearest odd integral number to the quotient. This 
may be expressed in the form of an equation thus: 

Oo .3, BBs oe 4% (p— 1) 

p 
which means, when applied to cases where y = 1 that such a num- 
ber must be added to or subtracted from .S, that when the sum or 
difference is divided by Z, the quotient will be integral and odd, 
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Fig. 5 illustrates a winding where y is even. There are as many 
coils as grooves, the right-hand half of each coil occupying the bot- 
tom of the groove and the left-hand half the top. This is a very 
convenient method of winding where there is but one turn of wire 
per coil. It will also show most plainly the fact that with two half- 
coils per groove the winding is possible for any number of grooves 
and for any number of poles. There will be as many coils as there 
are grooves, and any spacing can be secured for any number of poles 
by the proper connection between the upper and lower rows on the 
back of the armature. 
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Therefore, for y = 2, 5 may be any number, odd or even, and + will 
be the nearest integral value to the quotient of S divided by /. 

When ¢ = 3 we havea winding which is a combination of the two 
preceding cases. Fig. 6 shows the method of placing the coils on 
the armature. The upper and lower portions of the grooves receive 
one set of coils as in Fig. 5, and the middle portions receive a second 
set, just as shown in Fig. 4. It is evident that this arrangement is 
possible in all cases where it is possible for both of the sets of which 
it is made up, and this will be, as in case 1, where S is even and + is 
odd. 

When + = 4 we have the same arrangement as when 7 = 2, except 
that the winding is duplicated throughout. The top and bottom por- 
tions of the grooves may be made to receive one set of coils, and the 
intermediate portions, the other set, and the armatures can be wound 
for all values of Sand x. Fig. 7 illustrates sucha winding. S = 15, 
p = 4, and + = 4. 

When ¢ = 5 the winding will be a combination of y = 4 and ry =1, 





the conductors placed in the middle of the grooves forming a set of 
coils just as when 7 = 1, or when 7 = 3, and the armature can be 
wound when 5S is even and + is odd. 

These illustrations will be sufficient to establish the general rules: 

First: When 7, or the number of half-coils per groove or section 
of the armature is even, it will be possible to place the coils on the 
armature for a// values of Sand x. 

Second: When ¢ is odd, the winding will be possible for all even 
values of S and all odd values of x. 

The general formula for the spacing is 


S+ 1, 2,3, +00. (p—1) 


p 

This will give the nearest integral value to the quotient $//, but 
there is nothing to prevent the spacing being greater or less than 
this, within reasonable limits, as the commutator connections can be 
made and the armature operated. Such variations from the nearest 
valtie to S/f may be made for various mechanical or electrical 
reasons, not reducible to formule, and cannot be considered here, 
(To be continued.) 





Vor. XXVI. No. 21. 


History of the Electric Light. 





In the recent opinion of the Uuited States Supreme Court in the 
Sawyer-Man case, written by Justice Brown, occurs a very clear 
statement of the history of the electric light, though exception 
might be taken as to the conclusions said to have been reached 
by electricians concerning the cause of the destruction of the 
filament. 

Two general forms of electric illumination, the opinion states, had 
for many years been the subject of experiments more or less success- 
ful, one of which was known as the arc light, produced by the 
passage of a current of electricity between the points of two carbon 
pencils, placed end toend, and slightly separated from each other. 
In its passage from one point to the other through the air the elec- 
tric current took the form of an arc, and’ gave the name to the light. 
This form of light had been produced by Sir Humphrey Davy as 
early as 1810, and by successive improvements in the carbon pencils, and 
in their relative adjustment to each other, had come into general use 
as a means of lighting streets, halls and other large spaces; but by 
reason of its intensity, the uncertain and flickering character of the 
light and the rapid consumpton of the carbon pencils, it was wholly 
unfitted for domestic use. The second form of illumination ‘s what is 
known as the incandescent system, and consists generally in the 


‘passage of a current of electricity through a continuous strip or 


piece of refractory material, which is a conductor of electricity, but 
a poor conductor—in other words, a conductor offering a consider- 
able resistance to the flow of the current through it. It was 
discovered early in this century that various substances might be 
heated to a white heat by passing a sufficiently strong current ot 
electricity through them. The production of a light in this way does 
not in any manner depend upon the consumption or wearing 
away of the conductor, as it does in the are hight. A ¢fhird 
system was a combination of the two others, but never seems to 
have come into general use and is unimportant in giving a history of 
the art. 

For many years prior to 1880 experiments had been made by a 
large number of persons, in various countries, with a view to the 
production of an incandescent light which could be made available 
for domestic purposes, and could compete with gas in the matter of 
expense. Owing partly to a failure to find a proper material 
which should burn, but not consume’; partly to the difficulty of 
obtaining a perfect vaccuum in the globe in which the light was 
suspended, and partly to a misapprehension of the true principle 
of incandescent lighting, these experiments had not been attended 
with success, although it had been demonstrated as early as 1845, 
that, whatever material was used, the conductor must be enclosed 
in an air-tight bulb to prevent it from being consumed by the 
oxygen in the atmosphere. The chief difficulty was that the car- 
bon burners were subject to a rapid disintegration or evaporation— 
which electricians assumed was due to the disrupting action of 
the electric current—and, hence, the conclusion was reached 
that carbon contained in itself the elements of its own destruc- 
tion and was not a suitable material for the burner of an incan- 
descent lamp. 


Hertz and Tesla. 


In a review notice in the current number of the Physzca/l Review, 
Dr. A. G. Webster remarks that at the present time there is small 
need to describe Hertz’s experiments. The term Electric Waves, he 
says, has become a household word, and the demonstration of elec- 
tromagnetic radiations has become a matter for the popular lecture as 
well as the class-room. A host of investigators has followed in the 
steps of Hertz, and this region of research is at present in the hey- 
day of popularity. The ether is a favorite subject of conversation 
and of publication by authors whose knowledge of mathematics is of 
the fhost rudimentary character. This, in Dr. Webster’s opinion, is 
one of the unfortunate results of the existence of fashions in science, 
and of the attempt at popularization of difficult subjects by such men 
as Kelvin and Lodge. Not, it is added, that he wishes to discourage 
popularization, but that it has its disadvantages. One has, he says, 
only to pick up a newspaper or magazine article with the heading 
“Tesla” to see an example. The book of Hertz under review 
is described as not dealing with ‘waggling the charge of 
the earth,” although it contains the account of the original 
experiments on oscillations of the charges of conductors disturbed 
from equilibrium, and measurements of the action of these oscil- 
lations. 
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The Invention of the Electromagnetic Telegraph— VIII. 


BY MARY A. HENRY. 

The first difficulty which occurs in the study of the telegraph lies 
in the prevailing indefinite idea of whatis actually meant by the 
term. The literal meaning of the word 1s wrzting at a distance, 
but it is not used in any such limited sense; the telegraph of to-day 
appeals to the ear, not to the eye. Noris the term used only with 
reference to the communication of intelligence at a distance; were a 
spinning machine worked in London from New York—as it might 
easily be—it would be said the machine was worked by telegraph. 
Consciously, or unconsciously, is meant by the telegraph the means 
of exciting electrical mechanical action at a distance; action which 
may be employed in local machines for the delivery of messages, or 
in machines for other purposes. What are these means? A sensitive 
intensity magnet responding in a long circuit to the influence of an 
intensity battery—it may be thousands of miles away; should greater 
local power be required, another magnet, a quantity magnet, in a 
shorter circuit, responding to the influence of a quantity battery. 

The first step in the just consideration of the subject is to recog- 
nize and make clear, if possible, the distinction which should be 
made between 

First. This galvanic magnetic combination, which is the means by 
which electrical mechanical action can be excited at a distance, and 
is, in fact, the telegraph. 

Second, The local machines either for messages or for other pur- 
poses not in themselves especially essential to the telegraph, and 
which may be changed or superseded with the caprice of each new 
year. 

Third. The alphabet, of alternate sound and silence, which cannot 
justly be called a part of the telegraph, although a most necessary 
and valuable adjunct. 

This distinction never seems to be made. The magic galvanic 
circuit, in which the willing spirit of electricity obeys the call of man 
to touch into motion, now here, now there, the machines he may 
devise receives only a passing notice. Attention is centred and 
the credit of distant communication given to one of these local 
machines, which has no power, whatever in itself to produce action 
at a distance, and, which time, in its winnowing processes, has set 
aside as not essential to the telegraph. In speaking thus of this 
machine I do so with reverence. It added nothing in the way of 
invention or discovery to the means by which from a distance the 
little lever was moved which setitin motion. Elgctricity, indifferent 
to what kind of machine records or delivers its message, did not find 
this one essentially important in its operations, and it cannot be 
found in the telegraph of to-day. Still the fact remains, it was this 
particular machine which introduced into public use the telegraph. 
It should ever be kept as a precious relic by a grateful people. In 
anything in this article filial duty may compel me to say, I would not 
if I could make less by a single leaf Prof. Morse’s crown of laurel— 
I would the rather bring to it fresh leaves. 

Even in this grave discussion the romance of the telegraph appeals 
tous. The flash of the cloud, the spark of the machine, are the 
same. In the spirit of the storm, of darkness, of ill-import, man 
has fouhd the beneficent fairy of the telegraph. More than half a 
century passed in ineffectual efforts before the electrical messenger 
was conquered. Mr. Taylor divides the history of the telegraph into 
three distinct, although overlapping periods. The first, that of fric- 
tional electricity; the second, that of galvanic electricity; the third, 
that of magnetic electricity. 

First, Frictional Electriczty.—On the shores of the A2gean Sea a 
piece of amber is rubbed ; electricity is discovered. In time the 
ingenuity of man devises machines to evoke the mysterious power— 
if so it may be called—by means of the friction, not only of amber, 
but of other substances. The discovery that the electrical influence 
can be transmitted through several hundred feet of wire follows, and 
then springs up the joyous hope of the telegraph ; the hope that elec- 
tricity may be the agent to satisfy a longing for distant communica- 
tion, which has existed from the earliest beginnings of the human 
race. Franklin, it is said, was the first to suggest the idea, but it 
was so natural a conception, after the scientific results obtained, that 
it probably occurred to many minds about the same time. The first 

electric telegraph of which there is any record was established at 
Geneva by Georges Louis Lesage in 1774. There were many 
attempts to use electricity for telegraphic purposes at this early per- 
iod. They were very interesting as scientific experiments, and they 
served certain ends, but they did not realize the hope they had 
excited. ; 
Second, the Ga/vanic Period.—A dead'frog’s leg kicks in the sun- 
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light ; the great discoveries which lead to the galvanic battery are 
made, the hope of the telegraph revives. Dr. Samuel Thomas von 
Sémmering, of Munich, leads in the new efforts, but again hope is 
replaced by disappointment. If we follow these new projects we 
find that, however promising at the outset, sooner or later they are 
abandoned. So6mmering worked with longer and longer lines, until 
in 1812, he telegraphed through 10,000 feet ; but his telegraph is not a 
success. Why? Mr. Petsch says: ‘‘ Prof. Sommering’s telegraph 

did not come into use on a large scale, principally on account of the 
expensively complicated arrangement of the conductors and the 
slowness of transmitting characters,” and if we inquire why other 
efforts failed to keep their brilliant promise, the cause is attributed, 
in a like manner, to defects in the local systems of record or delivery 
of the electrical message. The cause lay deeper; the law which 
controls the galvanic circuit had not been discovered. It was inevita- 
ble that sooner or later a great difficulty, insurmountable in the 
then state of knowledge, should be encountered, viz., the failure of 
the electrical force with any great extent of wire. Schweigger’s mul- 
tiplier allured with fresh promises—a needle swaying easily in a coil 
of wire—but the number of turns in that coil had to obey the same 
undiscovered laws of the galvanic circuit, without knowledge of 
which even the docile needle would sooner or later cease to sway. 
Not in this period of its history was the telegraph a success. 

Third, the Electromagnetic Pertod.—This is a very brilliant 
period of wonderful discoveries; one following another in rapid suc- 
cession. It makes me think of a night last Summer in Venice, and 
of a beautiful rocket which burst into stars, one by one, until the sky 
was full of them. Each new discovery suggests anew the telegraph, 
Ampere leading with his project of sixty wires, but the galvanic cir- 
cuit keeps inviolate its secrets; sooner or later inevitably must be 
encountered that difficulty—the failure of the electric force. At last 
in Sturgeon’s cabinet stands the first electromagnet. Surely it seems 
that the telegraph is attained. Within the galvanic circuit this 
instrument, which could be made a magnet or not by merely opening 
or elosing the circuit! How easy to open and close that circuit and 
awaken to life that magnet faraway. Barlow, of England, tried the 
experiment. Again a disappointment. Let Barlow speak for him- 
self: ‘‘ The details of this contrivance are so obvious, and the prin- 
ciple on which it is founded so well understood, that there was only 
one question which could render the result doubtful; and this was, 
is there any diminution of effect by lengthening the conducting wire? 
It had been said that the electrical fluid from acommon (tin foil) 
electrical battery had been transmitted through a wire four miles in 
length, without any sensible diminution of effect, and to every 
appearance instantaneously; and if this should be found to be the 
case with the galvanic circuit, then no question could be entertained 
of the practicability of the result, and the utility of the suggestion 
above adverted to. I was therefore induced to make the trial; but I 
found such a sensible diminution with only 200 feet of wire as at 
once to convince me of the impracticability of the scheme. It led 
me, however, into an inquiry as to the cause of this diminution and 
the laws by which it is governed.” 

Barlow's experiment was repeated by other scientists in that and 
the following years with like result, until it came to be accepted in 
the scientific world that the telegraph could not be worked by 
electromagnetism. Thirteen years after, Cooke, troubled by the 
same difficulty of the failure of the electric force, appeals in vain for 
aid to Faraday, England’s greatest scientist, and Wheatstone thus 
condemns the electromagnetic telegraph: ‘Relying upon my 
former experience, I at once told Mr. Cooke that it would not, and 
could not, act as a telegraph, because sufficient attractive power 
could not be imparted to an electromagnet interposed in a long 
circuit.” 

The electromagnetic telegraph ts-an impossibility on account of 
the failure of the electrical force with any great extension of 
the galvanic circuit. Such was the acknowledged decision. The 
old world had begun early and brilliantly with the telegraph, but its 
efforts of over 50 years. had ended only in a recognition of this vital 
difficulty, which its most eminent men could not surmount. It is at 
this stage of the telegraph that Henry’s labors came in ; let us turn 
from the old world to the new. 

(To be continued.) 


Liquid Rheostats. 


At the Lehigh University liquid rheostats have been found very 
useful, and are largely employed in the laboratories in various forms, 
troughs and even the jars of gravity cells being used for receptacles. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Magnetic Leakage in Rotary Field Motors.—An article of some length by 
Prof. Blondel, in which he discusses the effect of magnetic leakage in such 
motors, is begun 1n ‘‘ L’Eclairage Elec.,” Oct. 19; it is theoretical in char- 
acter and is intended to complete a preceding paper on the theory of 
such motors, (published in 1893); a number of the first authors of 
theories of such motors did not take account of the magnetic leakage; he 
discusses the fundamental diagram of the leakage flux which was 
explained in detail in his recent article (see Digest, Sept. 14, 1895); this 
theory brings out several novel points, more particularly the fact that 
‘‘the value of the secondary constant does not modify the absolute 
properties of the motor, but merely enables it to use a more or less 
extended portion of a characteristic determined only by the construction 
of the magnetic frame and the primary circuit”; he does not think that 
the more recent theories which have been advanced cover the subject» 
nor are they as clear as might be desired; his object is to give a theory 
which takes into account the parasitic effects and to reduce the formulas 
to a practical form; he represents the magnetic leakage by the Hopkin- 
son coefficient. 

Graphical Theory of Multiphase Motors.—The discussion in the ‘ Elek- 
Zeit.” is continued in the issue of Oct. 31, by a communication from Mr. 
Heyland. 

Control of Transformer Losses.—The article by Mr. Whitcher(see Digest 
last week), is continued in the Lond. *‘ Elec. Rev.,” Nov. 1. He enumer- 
ates three more systems. In the first there are sub-stations with trans- 
formers fed by two or more primary circuits, with automatic switches on 
the secondary side only and arranged to be actuated by the making and 
breaking of the primary circuits. The next is ‘‘the simpler case of the 
author's system as applicable for use with continuous or simple alternat- 
ing currents”; the primary, secondary mains are arranged in the three- 
wire principle and are ‘‘ combined with a suitable disposition of the trans- 
forming plant” dispensing with switches at the sub-stations; a simple 
switching operation of the primaries at the central station puts portions of 
the transforming plant in or out of active service ; the last system de- 
scribed is his own ‘‘in its mathematically more general case”; there is a 
similar arrangement of mains and converting plant as in the previous 
system, ‘‘ but, by supplying the sides of the primary main system with 
E.M.F.’s, at a relative phase difference, which can be varied at will through 
all values, from consonance to oppositeness, the effective capacity or 
activity of the plant can also be varied through all values from a minimum 
to a maximum”; it differs from the other methods in having a continuous 
range of changes, and the means of performing the operation are all at 
the central station ; an illustrated detailed description is begun. 





LIGHTS AND LIGHTING. 

Street Lighting by Arc Lamps.—Prof. Blondel’s paper (see Digest last 
week) is continued in the ‘‘ Lond. Elec.,” Nov. 1. He describes simplified 
means for finding the useful effect of an arrangement of public lamps ; he 
considers the definition of the useful effect of public lighting to be a very 
important point in connection with plans and contracts; up to the present 
time only a single photometric quantity has been used to denote the use- 
ful effect, and this he considers to be wrong, but nevertheless it is pos- 
sible that in practice it may be found advantageous, on account of sim- 
plicity, to be content with an incomplete notation. He then examines 
the different solutions which have been successively proposed ; hereto- 
fore the useful effect was defined from the plane surface illuminated, and 
the minimum horizontal illumination, this minimum being indicated ; this 
left the contractor absolute freedom in the choice of the height and the 
distribution of the lights, and it was to his advantage to exceed 
this minimum slightly, and therefore use small lights close together, 
which lead to the adoption of gas in preference to electricity. 
Weissenbruch concluded that it was necessary to take into account the 
mean illumination, and to calculate this, Wybauw introduced the quan- 
tity, ‘‘ volume of illumination,” and it was by this method that Maréchal 
obtained the mean illuminations of the streets of Paris, which will be 
described later; this method re-established the balance in favor of large 
lamps; but this way of obtaining the mean illumination leads to a false 
idea of the physical quantity which represents the volume of illumination, 
which is simply the total flux of light received by the plane and is conse- 
quently independent of the direction of the illuminated surfaces, while the 
former definition seems to consider only horizontal surfaces; the mean 
illumination is simply the ratio of the total luminous flux received by a 
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surface and the area of that surface. In discussing the determination of 
the useful flux of light, he states that former writers have considered 
only the horizontal illumination at the level of the street, thus inferring 
that the pavement is the only part which should be illuminated; this he 
considers wrong, as passengers and houses should also be considered; 
light is useful up to at least 1.5 metres above the pavement, and for this 
it is often insufficient; considering the horizontal illumination at 
this distance above the ground, is not rational. He describes 
an approximate method for determining the flux over a surface 
illuminated by a_ single lamp by taking as_ the _ useful 
flux that which is contained in a certain cone of revolution; he explains 
this process in some detail by the aid of some diagrams and tables, which 
are of interest but cannot be abstracted. Wybauw assumes a uniform 
value, namely, that along the 45° line for the illumination at the level of 
the ground, within a cone of 45°, stating that if the illumination is greater 
it need not be considered; the present writer intends to show that this 
view should not be entertained in considering the lighting of public 
streets, and he hopes to destroy a widespread prejudice regarding the 
distribution of light. In discussing the choice of the best distribution he 
states that the present lighting is characterized by a large amount of illu- 
mination in the immediate vicinity of the lamp, and it has been urged 
that the light should be distributed more rationally; if the horizontal illumi- 
nation is taken as the characteristic of lighting the solution which would 
at first appear to be the most perfect is to endeavor to obtain a uniform 
value; the curve of the distribution which gives this result follows the 
law that the cube of the cosine of the angle multiplied by the intensity in 
that direction is a constant; the curve is given; he considers that uniform 
illumination would have no chance at success at present; the public is 
indifferent regarding the uniformity of illumination; it wants the streets 
moderately well lighted, but some places more brilliantly illuminated; 
but he thinks this would no longer be the case if the same flux of light be 
distributed uniformly; the public notices the reduction of the maximum 
much more than an increase of the minimum, and would consider the 
street less perfectly lighted if the flux is distributed uniformly. 


Graphical Method for Finding the lllumi:.ation.—Mr. Lees, in the 
‘* Phila. Mag.” for November, describes the following simple geometrical 
construction for finding the intensity of illumination at any point of a 
plane, due toasmall source of light symmetrical about an axis, perpen 
dicular to that plane; the source of light is supposed to be at a distance 
from walls, etc., producing diffuse reflection, but it may be provided with 
reflectors if the photometric curves for the source are taken with the 
reflectors in position; all that is required is the photometric curve of the 
given source of light. In the accompanying figure let Z be an arc light 
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and A B DL be its photometric curve; to find the illumination at the 
point G draw a parallel 4/7 Z through the source; draw G Z, and from the 
intersection D draw a horizontal line D 7; draw ¥ H perpendicular to 
D L,and H K parallel to the base line, then the length 4/7 X represents 
the illumination at G,; the absolute value of the illumination at that point 
is equal to that which would be produced if Z were removed and asource 
of a candle-power represented by / X (on the same scale as the photo- 
metric curve) were placed at 47. He gives similar curves for an Argand 
burner without a shade and with a conical paper shade. 

The Arc Light.—The Lond. “ Elec. Rev.,” Nov. 1, begins a publication 
in full of Prof. S. P. Thompson's Cantor lectures from the ‘‘ Jour. of the 
Soc. of Arts "; brief references to this lecture were given in the Digest, 
Feb. 9, 15, 23. After giving an interesting historical account, in which he 
dates the discovery of the arc back to about 1800, he discusses arcs 
between metal electrodes, showing that such arcs depend very much on 
the metals and on which is positive and which negative; in discussing 
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arcs and sparks he shows that they are really very different phenomena, 
and are both different from discharges in vacuum tubes, as in neither 
such discharges or in sparks does the material of the electrodes take an 
important part; in the true arc the main light comes from the solid mat- 
ter of the electrodes, and not from the gaseous matter of the flame 
between them. He discusses the normal are between carbons and the 
relations between voltage, resistance and length of arc, giving a summary 
of and discusses the various formulas which have been published. He 
concludes that about “39 volts is not far wrong for the counter or constant 
part of the voltage. 


Temperature of the Arc.—The papers of Messrs. Wilson and Gray (one 
of which was abstracted in the Digest, July 13), are abstracted and dis- 
cussed in ‘‘ L’Ind. Elec.,” Oct. 2s. 


Mercury Arc Light.——Dr. Arons, in a communication to the ‘ Zeit. f. 
Beleucht.,” Oct. 31, states that he did not consider this lamp (which was 
described in the Digest, Sept. 7) of special interest, and adds that mer- 
cury arc lamps were constructed 35 years ago, at which time much was 
expected of them ; he believes that the lamps might be of use to divers as 
they are rich in green rays, which would be of advantage in passing more 
readily through large masses of water. 

Incandescent Lamp E fiiciencies.—The Lond. ‘Elec. Rev.,” Nov. 1, discus- 
ses some recent tests of English and Continental lamps, but does not give 
the authority; they appear to be those which were referred to in the Digest, 
Oct. 12. Instead of the tables it publishes curves deduced from the results. 
It states that they show that English lamps are fast outstripping those made 
on the Continent in all-around efficiency, and claims that the efficiency of 
a lamp is a much more vital point than a slight difference in the first cost; 
curves for the mean values are also given and exhibit the peculiarity that 
they are nearly straight lines; the 8-cp lamps are found to be intrinsi- 
cally different in their characteristics from those of higher candle-power. 

Train Lighting.—The “ Zeit. f. Beleucht.,”’ Oct. 31, reprints a paper by 
Mr. Leissner, describing the system of train-lighting which has been used 
on the postal cars in Prussia, and which is said to be quite similar to the 
one used on the Dormund line; the Boese accumulators are used and 
have proved to be very satisfactory. He concludes that all railways 
which have not already installed a large plant for gas-lighting should by 
all means give preference to the electrical system; he does not recom- 
mend those which have extensive gas plants to change their system. 





Reactance System of Arc Lighting.—Mr. Horry describes a system in 
the ‘‘ Elec. Eng.,” Nov. 13, in which are lamps are runin series from the 
primary circuit of alternators without the use of transformers, resistances, 
fuses, etc. The lamp used is the ordinary constant potential alternating 
arc lamp, changed in no way ; it has only one solenoid, which is in series 
and needs no cut-out ; a choking coil is placed across the terminals, these 
coils being connected in series ; each lamp will then be found to regulate 
perfectly if the voltage at the end of the series be kept constant ; the 
choking coil ‘‘need weigh but a few ounces.” For a 1200-cp lamp it 
weighs three pounds. It is arranged so that the passage of a small cur- 
rent will magnetize the iron very highly ; the coil is said to take care 
of the lamp whatever happens; it starts it and keeps the voltage constant, 
while if the lamp should fail, the whole current passes through the coil ; 
35 lamps are arranged in series on a 1000-volt circuit, the current being 12 
amperes ; 60 lamps are run with a 2000-volt current of 10 amperes. The 
system will regulate automatically, so that many lamps may be cut out 
without interfering with the rest. He claims that the amperes that flow 
through the coil are almost entirely wattless, the coils consuming only 
about seven watts for a 120c-cp lamp or 4o watts with a 2000-cp lamp. The 
iron gets hot. At the station there must be an adjustable impedance to 
throw into the line. Lamps of widely differing power can be connected 
in the same series. Great stress is laid on the high efficiency of the sys- 
tem and still more on its certainty of operation. 


POWER AND HEAT. 

Electric Power from the Coal Regions.—In an article by Dr. Bell in 
‘* Cassier’s Mag.” for November, he refers briefly to certain power-trans- 
mission plants to show that distances up to 20 or 25 miles can be success- 
fully overcome, and then discusses the question whether there is a reason- 
able probability that the transmission of power can be extended over 
much greater distances; there are no plants for over 25 miles, but the 
apparatus for longer distances has been thoroughly tested, and up to at 
least so miles ‘‘we are sure of our ground—perhaps up to 100 miles”; 
the transmitting ard receiving machinery will be quite identical for 20 or 
50 miles, and there is therefore no question as to the apparatus ; there 
are now 1n commercial operation four plants running at 10,000 volts, the 
Oerlikon plant in Switzerland, at 14,000 volts, the Folsom-Sacramento and 
the one at Guadalajara, in Mexico, at 11,000 each, and at San Antonio at 
10,000, the first and last of which have been in operation nearly three 
years without having any appreciable difficulty due to high voltage; 
trom these experiences there is the best reason to believe that voltages 
up to 14,000 or 15,000 are entirely justified by present practice; a trans- 
mission of 100 miles at 25,000 or 30,000 volts is quite practicable; those 
who know most about the difficulties to be met fear them the least; the 
question is, would it pay? With most of the transmissions mentioned 
experience has shown that it does. Transmission from the coal mines 
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should be compared with carrying the coal, forif it is cheaper and easier 
to ship coal from the mines to the point of consumption than it is to burn 
it at the mine and transmit the energy, then the latter course must show 
cause for its existence; whether the coal or the current is transmitted, the 
steam engine will be used, so that for rough approximations the cost of 
electric transmission per 1000 kw-hours may be compared with the 
expense of freighting and handling one ton of coal, which is based on the 
assumption that one kw-hourrequires the consumption of about two pounds 
of good coal. The cost of the line and the apparatus for a 50-mile 15,000- 
volt transmission in large amounts may be taken as about $100 per kw 
transmitted; taking interest, labor and maintenance at 20 per cent., and 
assuming 3000 working hours per year, the charge for transmission 
becomes over o.6 cent per kw-hour, which corresponds toa prohibitive and 
absurd freight rate for the distance; even if this could be reduced by one 
half the cost would still be too great. ‘‘In the present condition of affairs 
it is then quite evident that, with good coal, transportation can more than 
hold its own against electric transmission.” On the other hand, trans- 
portation may sometimes be so expensive as to throw the balance in the 
other direction, but wherever the transportation facilities and coal are 
good, electric transmission is at a very manifest disadvantage. In coal 
mining there is considerable quantity of coal whichis unfit for transporta- 
tion and sale, it being worse than useless; if it can be utilized, the charge 
for transmission plus the cost of fuel may sink so low as to fall below the 
fuel cost at some distant point; the cost may sink to less than o.2 cent 
for a 24-hour service, and at this cost it would come into active com- 
petition with power produced on the spot; a plant to burn culm 
on a large scale, running 24 hours a day, can probably put electric 
energy on the line at nearly 0.3 cent per kw-hour; for moderately long 
transmission it seems probable that one mechanical hp-hour could be 
delivered within a radius of 25 miles at a cost of 0.5 to 0.67 cent a day, and 
could be sold for decidedly less than it now costs the average large con- 
sumer of power; this is based on a relatively continuous service. Another 
field lies in the existence of much coal of poor quality, which does not 
stand transportation well, and which exists in regions where good coal is 
very dear, and in such cases the substitution of cheap for costly fuel is 
quite sufficient to overcome the cost of even a long transmission; it may 
pay to carry the power even 50 miles, as was shown ina carefully inves- 
tigated case. He concludes that on a large scale the transmission from 
the culm pile over considerable distances stands a good chance of com- 
mercial success; the larger the plant and the steadier the service, the 
greater the distances over which the power can be sent to compete with 
that generated on the spot; he mentions also the esthetic considerations; 
the place to burn fuel is where it will least interfere with human avoca- 
tions and pleasures. 


Power Plant on the Susquehanna River.—Portions of the report of Mr. 
Herschel regarding this plant are published in the ‘‘ Elec. Eng.,” Nov. 12; 
the plan is to supply Baltimore with electric power generated at the falls 
near Conowingo, Md. There are two falls, each of which is said to 
develop 40,000 hp, with a minimum of 25,000 hp; he states that all water- 
powers which are not quite constant can profitably be supplemented by 
steam-power plants to run only during the time when there is a defici- 
ency of power, and the total capacity may therefore be made many times 
the low-water fall; by furnishing % of the annual output by steam, pre- 
sumably five times the low-water capacity of the river may be furnished as 
water-power for the other 7; if steam 1s used to the extent of ,5,, 10 times 
the low-water fall may be used; this plant could therefore be profitably 
increased to 50,000 or more, and may be supplemented by an existing 
steam plant in Baltimore. 


Power from the Chicago Drainage Canal.—It is reported that Mr. Wen- 
ter, of the drainage board, stated that 10,000 hp might be obtained from 
the water-fall of this canal at Lockport and that this would furnish more 
than enough power for lighting the entire city of Chicago. 

Electric Fire Engine.—A new form is described and illustrated in the 
‘*Elec. Eng.,” Nov. 13; it may be connected to any specially provided 
system of mains or to the trolley wire, a return contact with the rails 
being made by a pin driven in a side of the track, 

Jib Crane.—A description of the crane which was noticed in the Digest 
Nov. 16, is reprinted, without the illustration, in the ‘‘ Elec. Rev.,” Nov. 
I}. 

Drills.—A brief description of the Jeffrey drill is published in the *‘ Eng. 
& Min. Jour.,” An illustrated description of the Marvin drill is 
published inthe ‘‘ Elec. Eng.,” Nov. 13. 


Nov. g. 


Electric vs. Steam Heating.—‘ Cassier’s Mag.” for November contains 
an article by Mr. Nagle in which he calculates the amount of steam and 
coal necessary for steam heating and for electric heating. He finds that 
the efficiency of the entire electric-heating system is only 10 per cent. 
when based on the steam consumption and 8.85 per cent. when based on 
the coal consumption. He concludes that fully 11 times as much coal 
would be necessary to heat by electricity as by a simple system of direct 
steam-heating. Taking a first-class modern electric generating plant 
using cheap coal, and an ordinary house steam-heating system using 
hard or anthracite coal, and leaving out of consideration the value of the 
investments, cost of operating and other necessary expenses, but consid- 
ering only the cost of coal in the two cases, electric heating will still cost 
twice as much as steam heating. In conclusion, he gives the following 
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relative costs of electric and steam heating: For equal weights of feed- 
water, 10 to 1; for equal weights of coal, 11 to 1; for equal cost of coal 
under extreme and most favorable conditions, 2 tor. 

Electric Smelting.—According to ‘‘ Elec. Eng.,” Nov. 13, a water-power 
near Duluth is to be used for smelting low grades of iron ore by electric- 
ity. Mr. Carnegie is said to be interested in this scheme. 

TRACTION, 


Berlin.—A well-illustrated description of the road which was recently 
opened to Pankow, a suburb of Berlin, is published in the ‘‘ Elek. Zeit.,”’ 
Oct. 31; it is an overhead trolley line, and is the first one of its kind to 
enter the city of Berlin; instead of the trolley, the well-known system of 
the horizontal wire is used; the road is about two miles long and was 
constructed by the firm of Siemens & Halske. . 

Temporary Traction Plant of the Waterloo & City Railway.—The 
Lond. ‘ Elec. Eng.,” Nov. 1, gives a long, well-illustrated description of 
the plant, including the locomotives at present in use by the contractor 
in executing the work of building the tunnel for this road and to assist 
in the excavating process. 


Electric Car Tests.—The serial of Prof. H. S. Hering is continued in 
the ‘‘ Elec. Ry. Gaz.,” Nov. 9; he gives tables and data showing the per- 
formance of cars in regular service; the cars were equipped with a speed- 
recorder and a wattmeter; the results published were selected from a 
great many, as representing the average condition. On one road the 
average watt-hours per car-mile was 1167, on another it was 1290 ata 
speed of 11 to 12 miles an hour, on another 1402 at an average speed of 
g.6 miles per hour, the larger consumption being probably due to more 
frequent stops and slow running; on a number of trips on which the con” 
ditions were similar, the average speed was 17.9 miles and the watt-hours 
per car-mile 800, while the total mileage of the car for a day was 245.88; 
all these speeds are for round trips. 

Emergency Brake.—Mr. Harrington, in the ‘ Elec. Eng.,” Nov. 13, and 
‘* West El.,” Nov. 16, points out the fact that the Sperry or the Bonta 
brake systems have sometimes failed when the brush contact is not 
good, the failure being ascribed to the inability of the motor to build up, 
owing to the high resistance of the circuit; he therefore suggests giving 
them an initial magnetization, to do which he usesa magnetic circuit- 
breaker in which the are 1s prevented by the use of a small copper fuse 
as a shunt to 1t; the current which opens the circuit-breaker will give 
the motors their initial magnetization, which is then followed by the 
Sperry or Bonta action; tests have confirmed this view; the results of 
some tests are given. 

Efficiency of Car Fenders.—According to the ‘‘ Eng. News,” Nov. 14, a 
report made to the Massachusetts Railway Commission gives the results 
obtained by the Johnston fender, which has been in use by the West End 
Company for three years: 347 persons collided with the fenders, of these 
301, or 86.7 per cent., escaped unhurt or nearly so, while 4o, or 11.5 per 
cent., received more serious injuries and 6, or 1.7 per cent. were killed; 
the car mileage during that time was 52,700,000. 

One Hundred Miles an Hour.—The question is discussed in the ‘‘ Elec. 
Ry. Gaz.,” Nov. 9; among other things it is shown that a locomotive 
capacity of about 2000 hp would be required, which is more than that of 
any electric locomotive at present in use, but with an electric locomotive 
it would be comparatively easy to obtain this power with the prescribed 
weight; attention is called to the advantages of an automatic block 
system when such speeds are obtained by an electric system, while with 
a self-contained locomotive this is not possible; it is believed that the 
subject of air-resistance has not been given sufficient attention; and that 
a transmission at 10,000 volts would be perfectly feasible. 

Flat Wheels.—The “ Elec. Ry. Gaz.,” 
causes of flattening may be the severe arcing between the wheel and the 


Nov. 9, believes that one of the 


rails, and suggests that the contact might be reinforced to advantage by 
a steel brush resting on therail. Ina number of large companies the 
renewal of flat wheels is said to involve an expense of not less than $50 a 
day. 

Conduit Railway at Madras.—' Eng. News,” Nov. 14, publishes a brief, 
illustrated description of this road, which was recently constructed in 
India. 

Calculations of the Weight of Accumulators Required for a Car.—A 
translation of thearticle by Messrs. Chenet and Dela Tour, noticed in the 
Digest, July 20, is reprinted in the ‘‘ Elec. Age,” Nov. 9. 

Jeantaud Electric Carriage.—The illustrated description, abstracted in 
the Digest, Nov. 2, is reprinted in the ‘‘ Elec. Eng.” Nov. 13. 

Submarine Boat.—According to the ‘* Elec. Eng.,” Nov. 13, a submarine 
boat has just been completed in France. It is 26 feet long and nearly 6 
feet broad, is of bronze and weighs 10 tons. Compressed air is contained 
in steel tubes supplemented by caustic potash and chlorate of chalk for 
the renewal of the vitiated air; a crew of three persons can stay under 
water 12to15 hours. It will be propelled by a 1-hp electric motor at a 
speed of 9 knots. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Water-Power Installations.—A series of articles by Dr. Preller is begun 
in Lond. ‘‘ Engineering,” Nov. 1, in which he intends to briefly review the 


leading features of some of the most recently erected water-power 
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stations installed by the firm of Brown, Boveri & Co., of Switzerland. In 
the present portion is given a well-illustrated description of the two-phase 
installation at Baden, Switzerland. 

Circuit-Breaker for Large Currents A new form is described and 
illustrated in ‘‘ L’Elec.,” Noy. 2, and is intended for currents greater than 
500 amperes. The electromagnet through which the current passes 
attracts an armature which releases a rather heavy weight, pivoted like 
a short pendulum, with the weight above the support; when this weight 
falls and has acquired some momentum, it releases the switch; the latter 
consists of a U-shaped piece of copper, whose ends pass between heavy 
spring contacts, and is supported by a pivoted arm. 

Edinburgh.—Mr. Burstall’s paper, mentioned in the Digest last week, 
is concluded in the Lond. “‘ Elec. Eng.,” and begun in the Lond. ‘‘ Elec,” 
Nov. 1, both of which contain the illustrations. 

Southport.—The large, new Ferranti fly-wheel alternator and switch- 
board at this station are illustrated and briefly described in the Lond. 
‘* Elec. Rev.,” Nov. 1. 


Electricity at the Exhibition of rg00o.—Some extracts from the paper of 
Mr. Dumont, mentioned in the Digest, Nov. 16, are reprinted in the ‘‘ Elec. 
Rev.,” Nov. 13. 

Reading Terminal Plant.—The ‘Elec. Eng.,” Nov. 13, reprints 
a description of the electrical plant at this section, from a recent paper by 
Mr. Wilson. 

Rectifier.—A description by United States Consul Mason, of Frankfort, 
Germany, of Pollak’s rectifier, which has been referred to a number of 
times in these columns, is reprinted in the ‘‘ West. Elec.,” Nov. 16. 


ELECTRO-PHYSICS AND MAGNETISM. 


Resistance of Circuits to Alternating Currents.—A paper by Prof. 
Cardani, from the ‘‘Nuovo Cimento,” is noticed briefly in the Lond. 
‘*Elec.,” Nov. 1. The results are said to appear to admit of no doubt. 
Resistances were measured by the heating effects, the wires being sur- 
rounded by a tube containing petroleum and communicating with a capil- 
lary thermometer tube. An influence machine was discharged through a 
dividing circuit consisting of two of such wires, andin this way various 
wires were tested for their resistance to alternating discharges. The law 
of the diameter seems to bea very complicated one. For copper and 
brass there was a certain diameter for which the resistance was a maxi- 
mum; platinum was found to be the best conductor at large diameters, 
but when very thin the resistance increased enormously. For larger 
diameters the resistance of iron and copper were found equal, but thiniron 
has a less resistance than thin copper. The resistance of some wires in- 
creased with their diameter. A paper from the ‘Jour. de Physique” 
(probably the October number) is also referred to, as it makes the start- 
ling announcement that the resistance of a spark is greater the smaller the 
gap, which is explained by the hypothesis of a counter E.M.F. due to a 
detaching of the particles by the short, violet sparks. The strong, white 
A clause is added saying that if any one 
No further information re- 


sparks offer less resistance. 
doubts this he should try the experiinent. 
garding either of the two papers is given. 


’ 


Alternating Currents of High Frequency.—The “‘ Phil. Mag.” for No- 
vember abstracts briefly from the ‘‘ Wiener Ber.,” June 14, an article by 
Dr. Tuma. He determined the resistance of copper, German silver, 
nickel and iron wires for oscillating currents, using two Bunsen ice calori - 
meters, one containing the piece of wire to be tested, and the other a 
resistance constructed of a thin, tubular layer of silver or copper o.oo1 to 
0.010 mm. thick deposited on glass. The alternating currents used, whose 
frequencies were from 84,400 to 232,900 oscillations per second, were found 
to ‘‘have the same density of current throughout the whole section”; 
direct currents were used for calibration; the two calorimeters were 
arranged in series ; from two pairs of readings the strengths of the alter- 
nating currents and the ratio of the resistance of the wires for alternating 
and direct currents was measured. The values agreed only approxi- 
mately with those obtained from the formulas of Stefan, which pre- 
suppose far higher frequencies, higher than could be produced by the 
author, as it was necessary to insert a high calculable self-induction ; for 
alternating currents of high frequency the agreement was more complete 
for non-magnetic conductors; for magnetic substances the calculations 
are illusory owing to the variability of the permeability; for iron wires 
the resistance varied inversely with the strength of the current. 


Condensers in Alternating-Current Circuits.—A French translation of 
the paper of Mr. Benischke, which was abstracted in the Digest, Oct. 12, 
is published in ‘‘ L’Ind. Elec.,” Oct. 25. 

Energy Lossin Dielectrics.—A translation of the article by Mr. Gasnier, 
which was abstracted in the Digest, Nov. 9, is given in the Lond. ‘ Elec.,” 
Nov. I. 

Magnetic Force of a Point in a Plane.—Mr. J. D. Everett in the Lond. 
‘* Elec.,”” Nov. 1, shows the discrepancy between W. H. Everett and 
Colard (see Digest, Nov. 9, also 16).. Prof. Minchin in a communication 
shows that Colard’s error was merely clerical; he adds that for purposes 
of actual calculation Ampere’s simple expression—namely, twice the 
area of the little triangle whose base is ds and vertex O, divided by the 
cube of 7*,—is that which is most useful. 





NOVEMBER 23, 1895. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Chlorinei— According to ‘‘ L’Elec.,” Nov. 2, the Knorre process, described 
im‘ Industria,” consists in adding a 7 per cent. solution of hydrochloric 
acid to a solution of chloride of sodium containing 160 grams per 
liter, the proportion of chlorine which will then be liberated by elec- 
trolysis will be 98 per cent. of the theoretical amount; the electrolysis will 
decompose the acid, but the salt will remain undecomposed, a statement 
which is questioned; (if the statement is correct, the chlorine is produced 
from the hydrochloric acid and not from the salt, and the value of the 
process is therefore questionable); the electrodes are both of carbon and 
no porous diaphragms are required. 

Extraction of Gold by the Cyanide Process. —The “ Eng: & Min. Jour.,” 
Nov. 2, reprints an illustrated paper by Messrs. Butters and Smart, from 
the Proceedings of the British Institution of Civil Engineers, in which some 
references are made to electrical processes. 





Preparation of Iron by Electrolysis.—A paper abstracted in the Digest. 
Nov. 16, is reprinted in ‘* Elec. Rev.,” Nov. 13. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electrometer for Very High Potentials—The Lond. “ Elec.,” Nov. 1, 
mentions a paper by Messrs. Abrahams and Lemoine, in the ‘‘ Jour. de 
Physique ” for October, in which they describe an attracted disc electrom- 
eter for voltages of about 100,000; it is constructed on the principle of 
Roberval’s balance, and is claimed to measure within r per cent.; accu” 
rate results are obtained so long as the distance between the plates does 
not exceed half the width of the guard ring. 





Pyrometers.—The *‘ Eng. News,” Nov. 14, contains a long article de- 
scriptive of a large number of pyrometers, among which are several elec- 
trical instruments; the subject is discussed editorially; a description of 
one of these, the Simonds, is published in the “ Elec, Rev.,” Nov. 13; it 
is intended for measuring the heat of tempering furnaces; it is based on 
the thermoelectric principle, and contains a couple of platinum and an 
alloy of that metal. 


Velocity Recorder.—The Crehore instrument is described and illustrated 
in the ‘‘ Elec. Eng.,” Nov. 13; it is intended for measuring velocities such 
as those of a projectile; the shot makes and breaks the circuit of a current 
which rotates the plane of polarization of a beam of light, the amount of 
rotation being recorded photographically. This apparatus 1s described at 
length by the inventor in THE ELECTRICAL WoRLD of Aug. ro, 1895. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephone Transmitters —The Deam system is described in the “ Elec. 
Eng.,” Nov. 13. Two microphones are used, one in each of two parallel 
circuits, both connected to a common diaphragm, so that as the resist- 
ance of one circuit is increased that of the other is diminished, and the 
current flowing through the second path is thus increased by both causes. 
The description of the Deckert transmitter, abstracted in the Digest, Nov. 
16, is reprinted in the ‘‘ Elec. Rev.,” Nov. 13. 

Slot Telephones.—According to the ‘‘ Elec. Eng.,” Nov. 13, a ‘* dime-in- 
the-slot ’ system of telephones is to be introduced within two months in 
Chicago. They are to be placed in drug stores free of rent. 

Telephone Experiments with Bare Conductors.— A brief report of the 
tests described in the Digest, March 9 (see also Nov. 2), is published in the 
‘* Elec. Eng.,” Nov. 13. 

MISCELLANEOUS. 


Cyanate of Calcium, a New Nitrogen Fertilizer.—In * L'Ind. Elec.,” 
Oct. 25, Mr. Faure gives some more data in connection with the matter 
which was abstracted in the Digest, Nov. 9. The energy required for the 
manufacture of this material is not great: of this product 
requires 3000 hp-hours, adding to this the price of 500 kg of chalk and an 
equal amount of carbon (presumably in the form of coal), the cost of a 
ton (2205 pounds) is 50 fr. ($10); at the present price of nitrogen fertilizers 
the cost of a ton is 300 fr. ($60); (in the weights given above it is not unlikely 
that there is an error of one decimal place, it seems that either the 100 
should read 1000 or else the 500 should read 50). The use of nitrogen fer- 
tilizers has been greatly limited by the high price, and he believes that if 
this cost can be reduced to one half, agriculture will immediately be 
stimulated and the water-falls of France, which amount to several times 
that of Niagara, will be utilized. 

Carbide of Glucinum.—An Academy paper by Mr. Moissan is abstracted 
in ‘*L’Ind. Elec.,” Oct. 25. At the high temperature in electric furnaces 
he has produced a pure, crystallized carbide of glucinum; the properties 
of this carbide, and more particularly the action on water, which it de- 
composes with the disengaging of methane, are quite similar to those of 
carbide of aluminium. 


100 kg 


Galvanotropism.—According to ** L’Elec.,” Nov. 2, Dr. Vallez has made 
some studies with animals in liquids through which acurrent is passing, and 
he finds that when a current of one milliampere passes through the liquid 
a tadpole contained in the vessel will immediately turn its head toward 
the anode; if the current is reversed it will immediately turn around. 
The effect was interesting when there were a large number of tadpoles in 
the vessel and a current of three milliamperes passed through the liquid. 
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Electric Cyclorama.—The Chase system is described and illustrated 11 
the ‘* West. Elec.,” Nov. 16. A circular table is suspended from the ceil 
ing of an exhibition room having cylindrical walls, and contains a number 
of projecting lenses and a continuous photographic film, with the neces- 
sary mechanism for adjusting the projected sections of a picture in one 
complete cycloramic view. 

Calcium Carbide.—A paper by Mr. Harding on the electrothermal chem- 
istry of this material is published in the ‘‘ West. Elec.,” Nov. 16. 


New Book. 


ELECTRICITY IN OUR HoMEs AND WorKsHops.—A practical treatise on 
auxiliary electrical apparatus. By Sydney F. Walker. Third edition; 
346 pages, 143 illustrations. London: Whittaker & Company. 
Price $2. 

As its name indicates, this book endeavors to explain, in simple lan- 
guage, such electrical apparatus in ordinary use in the house and work- 
shop as do not require skilled attention to manage. We consequently 
find in the book descriptions of such familiar apparatus as galvanic bat- 
teries, electric bells, signal apparatus and telephones. Like most elemen- 
tary books of the kind, it contains a glossary of terms, and gives some 
little insight into the elementary principles of electricity and magnetism. 

The book may be commended as containing considerable information 
in a readily accessible form and giving explanations easily comprehended 
by the general reader. 

The first three chapters are devoted to elementary electrical principles, 
and the fourth chapter contains a fairly full description of the principal 
galvanic batteries in commercial use ; the fifth chapter, practical infor- 
mation concerning bell circuits and bells, and the sixth is devoted to the 
applications of electric bells in mining. The last chapter deals with tele- 
phones, telephonic circuits and telephonic apparatus generally. 

The print isclear andthe cuts fair. The bookis poorly provided with an 
index, less than four pages being devoted to the index for 346 pages. The 
meagreness in this direction is in strong contrast with the list of illustra- 
tions, to which five pages are devoted. 


The Portland (Ore.) Transmission Plant. 





In the description of this plant in THE ELECTRICAL WorLD of October 
12 an error in the manuscript caused us to state that ‘‘ the four-wire sys- 
tem is worked at 1000 volts between wires, and by means of feeder regu- 
lators a variation of 4 per cent. in either direction is covered.” We are 
advised that this should have read: ‘‘ The four-wire system is worked at 
133 volts between any two wires, and by means of feeder regulators a 
variation of 714 in either direction is covered.” 


The New Niagara Falls Power Plant. 


Preparations are being made by the Niagara Falls Hydraulic Power & 
Manufacturing Company for a power plant which when completed will 
embody features of considerable interest to hydraulic and electrical engi- 
neers. 

The power house, the site for which is now being cleared up, will be 
6oxr1oo feet at first, and provision will be made for an extension to be 
added when the demand for power justifies it. On the first floor will be 
located four Leffel horizontal turbines, giving an aggregate output of 
about 8000 hp under the head of water which will be obtained, namely, 
210 feet. It is said that this is the highest head under which this quan- 
tity of power has ever been generated. 

The hydraulic basin from which water is now taken for furmishing 
power to the various mills supplied with power by this company is 
located parallel to and about 300 feet back from the edge of the high bank 
of the Niagara River. For this new plant the water will be taken in an 
open canal from this hydraulic basin to a forebay 30 feet wide and 22 feet 
deep, which is now being built near the edge ot the cliff. From the fore- 
bay a steel pipe eight feet in diameter will carry the water over the cliff 
down to the power-house on the river bank below. Inside the building 
the pipe is ro feet in diameter, and is horizontally suspended over the 
tailrace. The thickness of the steel is $3 of aninch. All horizontal joints 
are butt-strapped, held with three rows of rivets on each side. The cross- 
seams are all double-riveted. The necessity for strong work in this pipe 
will be seen when it is remembered that the total pressure on the end of 
the pipe exceeds 1,000,000 pounds. From this horizontal portion of the 
penstock the water is taken directly up through 60-inch valves to the 
water-wheels, which are supported upon iron beams stiffened by braces 
let into the side of the tailrace. R 

The four wheels for this plant are being built by James Leffel & Co.., 


of Springfield, O., under general plans and specifications made by the 


engineer of the Niagara Falls Hydraulic Power & Manufacturing Com- 
pany. ‘They are mounted on horizontal shafts and are of the double-dis- 
charge type. The turbines are fitted with runners 74 inches in diameter 
made of extra quality of bronze metal, fitted with balanced gates. The 
turbines are so designed that the wheel runners are absolutely balanced. 
due to the equal discharge of water on each side, thus doing away with 
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all end-thrusts on the shafts. The wheels are fitted in cases 11 feet 
in diameter, made of best heavy plate steel, double-riveted. The feeder 
pipe connection to these large cases are on the bottom of same, being 
riveted directly to the five-foot hydraulic cylinder valves. All these 
valves are connected to the main feeder pipe, and occupy the space under 
the turbines between the foundation walls. The draft-tubes from the 
turbines pass down each side of the main feeder pipe, connecting with 
the tail water, which is set at a distance of 27 feet from the centre of the 
turbine-shaft. The shafts are of the best quality, hammered wrought 
iron, and carried in adjustable ring oiling bearings, mounted on heavy 
cast iron bridge trees. Each of the water-wheels will be direct-connected 
to two generators, one on each side of the turbine. 


A Departure in Rheostats. 


A considerable divergence from common practice in the construction of 
rheostats is embodied ina device which is being manufactured by the 
Graphite Rheostat Company of Chicago. The distinctive feature of the 
rheostat is the absence of the familiar sliding arm and contact points, 
although a hand-wheel is used in its operation. The device consists of a 
frame carrying a number of-iron cylinders which are filled with spe- 
cially prepared graphite. At one end of each cylinder is a brass contact 
piece, and at the other end means are provided whereby metal rods are 
given entrance into the centre of the graphite filling. These rods are sup- 
ported at one end by a slab of slate, and the frame containing the iron 
tubes is moved to and fro bya pinion on the hand-wheel shaft which 
meshes with a rack attached to the frame. When the rods have just 
entered into the tubes of graphite the resistance of the device is, of course, 
highest, and as the frame is moved along the rods enter further into the 
graphite and the resistance is gradually decreased until the ends of the 
rods touch the brass buttons at the rear ends of the iron tubes. At this 
point, the moving parts of the rheostat are arranged to throw a snap 
switch which cuts the whole device out of circuit. 

It is claimed that the material used in the rheostat is not affected by 
high temperature, so that there is no danger of a burn out, and it 1s obvi- 
ous that the design of the device lends itself readily to the construction 
of rheostats of almost any resistance and for almost any service. There 
are no soldered connections and the construction throughout is of the 
simplest kind. 


An Improved Steam Engine Indicator. 


Probably few devices have had more work and ingenuity expended 
upon them than has the steam engine indicator. One of the most recent 
examples is the Robertson-Thompson indicator, manufactured by 
the Hine & Robertson Company, 57 Cortlandt Street, New York, and 
shown in the accompanying engraving. 

The 4é/e noir of indicator designers is the friction between the moving 
parts of the device, to minimize which numerous attempts have been 
made. In order to overcome any friction due to the final adjustment of 
the spring, it has been the practice to provide some form of universal 
joint for the attachment of the spring to the piston, but owing to the fact 
that this, as well as all other moving parts, must be made as light as 
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STEAM 


possible, this universal joint has been made somewhat smaller than is 
To overcome this difficulty, the 
arrangement shown in the accompanying cut has been devised. It con- 
sists broadly in transferring the ball and socket joint from the piston to 


desirable from a mechanical standpoint. 


the cylinder head, where it has no vertical movement, so that it can be 
made of any desired size or weight and be given a wearing surface many 
times larger than is practicable when it is put on the piston. As it 
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requires no attention in changing the springs, there are no adjusting 
screws to work loose during its operation and impair the accuracy of the 
diagram. 


A Compact Dental Motor. 


The illustration below shows one of several forms in which the Wheeler 
electric dental engine is made. The engine is being manufactured by 
the Wheeler Electric Dental Engine Company, of 111 Fifth Avenue, New 
York, and is an exceedingly compact and handy piece of apparatus. The 
yoke which supports the end of the flexible shaft when the machine is 
idle is adapted to break the circuit when the cable is laid in the jaws, and 
complete the circuit when the cable is removed so that the mere act of 
taking up the hand-piece starts the motor, and laying the hand-piece 
down stops the machine. 

The form here shown is the one generally preferred, as the engine can 





DENTAL Moror., 


be moved around more readily, but when it is practicable to adopt a fixed 
place for the motor a bracket form is very handy, as it is entirely feas- 
ible to mount the motor on a swinging bracket which can be folded in 
close to the wall when not in use. The motors are built for battery cur- 
rent, at six to eight volts, alternating-current at 52 volts, or direct-cur- 
rent at 110 volts. For use on 220-volt circuits a rheostat is furnished. 


Safety Device for Overhead Wires. 


The device shown in the accompanying engraving is the invention of 
A. E. Hutchins, of Detroit, to whom patents have been issued covering 
its various features. It consists of an iron loop, which is attached to the 
top of each pole in such a manner as to encircle the line wire, but not 
touch it under ordinary This loop is thoroughly 
grounded by means of a large ground plate and a connecting wire run- 
The line wire passing through the loop is bared at 


conditions. iron 


ning down the pole. 
that particular point, so that should it break between the poles the saz of 
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the wire will bring its bare portion into hard contact with the iron loop, 
thus grounding the circuit at that point and rendering the loose end of 
the wire harmless. The engraving shows a test which the inventor of the 
wire recently made with an arc light wire supplied with current from a 
60-light Brush dynamo. The inventor stood in a pool of water and took 
the bare end of the wire in his hands, demonstrating most forcibly the 
efficiency of the grounding device. 











_ Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YORK, Nov. 16, 1895. 

THE TRACTIONS monopolized what little activity there was this week in 
electrical and affiliated stocks. 

BUFFALO RAILWAY.—A new level seems to have been established, tem- 
porarily, at least, for the stock of the Buffalo Railway Company. The price 
declined during the early part of the week to about 75, but rallied toward the 
close to. around 77. The consols and Crosstowns have also been “ offered 
down,”’ but few actual transactions are reported. The earnings of the road 
cannot possibly be affected by the new company for many months to come, 
as the work of construction has not yet begun. 

COLUMBUS STREET RAILWAY.—The increase in the operating expenses 
of the Columbus Street Railway for the past 10 months, amounting to $34,492, 
is due to the expenses incurredin repaving Main Street. The gross earnings 
have increased for the same period $54,604. 


ELECTRICAL STOCKS. 


Par. Bid. Asked. 
Chicago Baitom Company .ccsssccsccccacvcccveccocevsse Ico 120 125 
Edison Electric Betis: Se vee vcces kicxes sees pavwases: See 95% 97% 
fF  FRMOMAG Rs 6 veces ccsvseery sees coccer 100 tI0 115 
= SS BI 55 5 d05 60 Fev p veniwece gxiseuus 100 145 150 
- ” © OD vssinccsaosscerreeenss 100 a 115 
pT RL Sa ePrice 100 13 15 
Electric Storage Co., Philadelphia..................0++ 100 35% 33% 
Electric Storage, pref ia eSE we dendsee sosudes sated 100 30% 3634 
Oe rrr ee 100 31% 30% 
General Hlectric, prof ......ccvecccccccscccscccgecceves 100 60 63 
Westinghouse Consolidated, Com...........000eeeeeeee 50 34% 34% 
= = NN ads ras ceedtenpicneaee 50 541% 55 
BONDS 
Bdison Misctric Hl. NOW VO Risccccccccccdecseccesvcss 105 105% 10514 
Edison Electric Light of Europe..............ceseeeees 100 75 5 
COPE THOOCGTES Git I Bias keene ccckenestececsscxe 100 oa 90 
TELEGRAPH AND TELEPHONE. 
Amsrican Bell TelAgNeOG icy ccccccccscceccsscevccscese 100 1990 200 
American District Telegraph..........-:.eeeeeeeeeeees 100 35 40 
American Telegraph & Cable............ccesecccccseees 100 92 _ 
Central & South American Telegraph.............. ace B00 117 120 
COMIMOTCIOR CADIOGs ccacic cccreccevscescevcscoesvcscescoss 100 150 < 
tErie Telephone .......... cs0aee eoecccece Oeescevedsesee 100 61\% 62 
Gold & Stock Telegraph, o.oo cvccccccvcccscccccoscvecece 100 105 Ls 
New England Telephone.........cccccscssccccssecveces 100 86 86% 
Postal TeleRTAPN-CADIS  ..cccscccccveccscceccccccovese 100 és a 
Wester URIOM TOIARTADN . oc ccccccc ceccencccestnccceses 100 903% 90% 
ELECTRIC TRACTION STOCKS. 
A, TRON acca kncnet nest iddnenneccesevsaguees 25 17% 18 
OEE, GOMES cea petekeceades evneebensatenses 100 100 
Brooklyn Traction.......cccccccccccsccccscccssccccccces 100 12 15 
S “ Da ciewes <cbtharasdaccswecessseke 100 60 63 
I BE aa a caccstucednaredersuxrarlonavasststene 100 76 79 
CE a vas oo caen pease dense eaceoa Kees annee 100 69 70 
Coe NE RE inc cccass o> sacccenesecverecese® 100 59 60 
COMMS I TEE, Deo cccncctcccccencepessisceess <ocesesss 100 53 55 
Consolidated Traction of N. J........ vata eae eemta te <a - 25 ae 
EHlectric Traction, Philadelphia ............-06 cesses 50 0 63% 
PUREE Gans <cacinseecad. “dbeee ees ecncees eee ann as <a 50 a 
Long Island Traction, CML os cca due cnkandeassseeen 100 17 18 
Louisville i DC cnedesvetepatcaetsentenravaesa® 100 37 39 
“ 8 PTEL. .cccccccerrcccccccscesscescveces 100 87 88 
New Orleans Traction... ea lek parca (aie ae atale 100 17 19 
" OT RA rer rer 100 68 70 
North Shore cy eS are yr pakese tes 100 30 33 
BHO oo cccvcccccscvccosseccseceseee 100 80 83 
POROUS 6 TEBOHON, BIB G o vciscccccces sosncccaccesesece 2 536% 56% 
PRIBGOINEID TEROUOR: ccccccccesccceess cece ehbaneusssas 50 71% 72% 
eee SO ER erry COP orccece eoee ee 34 37 
EE PAM cas cnadecness bs ceeusvakesdncsepeasepes pe 5 Aa 46 ee 
TIMION BEG. (CRRUCRIODOTEY oc ccccsscessvarseteccacceesnes 100 112 115 
pp SS SR EE ee erry ee 16% 16% 
West End, TE as a eaanéeasasens 100 663% 69 
Fe NN oe ace chau ce sacepactdediaen ss 100 89 go 
Worcester Traction........ sees. SRE AES eta gie aden 100 15 17 
- = MEME vieceanceadaecassdeagrateauee® 100 84 86 
BONDS. 
Bae Be, OT. SOE CON, OB. cccdaccnscsonncesectvasnvess 100 102 105 
CHIBSMOMtON RAUWAT CO, OB. ois cccccccccccccoscoscess 100 99 100 
CISVGMDG HOG. ICY. SHC TIERS SB. occ crvcccccencedecses 100 102 104 
EEN SOC Bs SUE since fas 0606 s:0céeecccgs ens enet 100 98 101 
i Ce CE as pci peagen se eeeuase sees 100 102% 104 
re Nn on ccc civ anaseeeeen beaees cane 100 105 108 
*Westchester Electric rst mtge 5S..........seee-seeees 100 98 101 





* With accrued interest. 

t Ex-Div. 

BROOKLYN TRACTION.—Nothing definite is yet known regarding the 
terms of the Nassau and Brooklyn Traction lease. The stocks of the latter 
company have been rather inactive at about last week’s quotations. The 
earnings of the company are still somewhat behind those of last year. 

LONG ISLAND TRACTION.—The property of the Long Island Traction 
Company will be sold under a decree of foreclosure on Dec. 5. A new com- 
pany will be organized with a capital stock amounting to $20,000,000,and $7,000, - 
ooo 5 per cent. bonds, it is reported,will be issued. Ex-Gov. Flower, A. N. Brady 





and F. P. Olcott will constitute a voting trust for five years. Long Island 
Traction stock and Brooklyn City Railway are inclined to be weak, and very 
little acetal in the latter stock has taken place. 





Special Correspondence. 


New YorkK NOTEs. 


Office of THE ELECTRICAL WORLD, ' 
253 Broadway. NEW YORK, Nov. 18, 18@s. § 


Mr. W. D. PACKARD, secretary of the New York & Ohio Lamp Company, 
was a visitor in New York last week. 

MR. GEORGE A. MCKINLOCK, president of the Central Electric Company 
of Chicago, and Mrs. McKinlock, were among the distinguished visitors at the 
Horse Show last week. 

MR. P. C. BURNS, manager of the American Electric Telephone Company, 
Kokomo, Ind., has just completed a very successful Eastern business trip. Mr. 
Burns spent a few days in New York and other Eastern cities, and is well 
pleased with business results. 

AN INSULATED WIRE BALL.—The employees of the Safety Insulated 
Wire & Cable Company will give their second annual ball at the Murray Hill 
Lyceum, 160 East Thirty-fourth Street,on Tuesday evening, Nov. 26,and a 
grand time is anticipated by those who expect to attend. Tickets may be 
obtained from Walter E. Holloway, vice-president of the club, at 225 West 
Twenty-eighth Street. 

CHAS. A. SCHIEREN & CO. are daily strengthening their prestige among 
the belt users of America, as the steady flow of orders amply demonstrates. 
Among a large number of recent salesare the following: Two 48-inch three- 
ply “Electric” belts for the Hudson Electric Light Company, Hoboken, N. J. ; 
one 48-inch double leather belt for the Jersey City Electric Light Company, 
Jersey City, N. J. ; one 40-inch three-ply leather belt for the L. C. Porter Mill- 
ing Company, Winona, Minn., and two orders aggregating 4100 feet of belting 
of various sizes to go to Cuba. 

THE SPRAGUE ELECTRIC ELEVATOR COMPANY has only gratifying 
reports from the many users of its apparatus and its business is constantly 
increasing. The following are some of the recent installations made by this 
company: Young Men’s Christian Association Building, Commercial Cable 
Building, and Manhattan Hotel, New York, three, six and eight elevators, 
respectively ; Canada Life Insurance Company’s Building, Montreal, two 
elevators ; and the Mabley Building, Detroit, ten elevators. The character of 
the Sprague Company’s apparatus is such that each equipment putin serves 
as a valuable testimonial to aid in future sales. 








J. H. BUNNELL & CO have just finished fitting up an exceeding attractive 
show window on the Cortlandt Street side of their mammoth establishment. A 
centrepiece is built up of innumerable devices, such as fancy pushes, small 
switches, medical coils, lamps, sockets, etc.,in the midst of which stands a 
handsome electric portable specially designed for this firm. The window fac- 
ings are decorated with the latest types of bracket fixtures, carrying multi- 
colored incandescent lamps which, when lighted, present a most beautiful 
effect. Somebody whispered that the array was due to the good taste of Mr. 
J. J. Ghegan, chief of the technical department, but Mr. Ghegan’s native mod- 
esty precludes any definite statement on this point. 

THE KINGSBRIDGE ROUTE FRANCHISE, over which the Metropolitan 
Traction Company and the Third Avenue Railway Company have been fight- 
ing so long, was sold to the Third Avenue Company at publicauction Thursday 
of last week for $250,000 and 38% per cent. of the gross annual receipts 
over and above the statutory upset price of 3 per cent. of the gross receipts for 
the first year and 5 per cent. thereafter. But there's litigation ahead, and the 
sale may be upset. The Third Avenue Company has had theadvantage from 
the start, because the only routes the Aldermen would consent to on behalf of 
the city were routes that line wanted. The routes as they now stand are: 
From Kingsbridge Road and West 162d Street, along Kingsbridge Road to and 
across the proposed new bridge over the Ship Canal, to and across the bridge 
over Spuyten Duyvil Creek to Broadway tothe city line. Also from West racth 
Street, along St. Nicholas Avenue to Manhattan Avenue, to West rr6th Street. 
Also from Kingsbridge Road along Riverdale Avenue tothe city line. Also 
from Manhattan Street along Eleventh Avenue, or Boulevard, to Kingsbridge 
Road, at or near 169th Street. Representatives of the Huckleberry road and the 
Metropolitan Traction Company filed protests. The latter company intended, 
if it had obtained the franchise, to put in an electric conduit road. 


NEW ENGLAND NOTEs. 


Branch Office of THE ELECTRICAL WorRLp, } 
Room 91, Hathaway Building, ¢20 Atlantic Ave., 
BOSTON, MASS., Nov. 16 1895. \ 


MUNICIPAL ELECTRIC LIGHTING.—It was mentioned in these notes 
some time ago that the question of a municipal lighting plant for the city of 
Boston was again being agitated. A hearing was given at City Hall on the 
question Nov. 14, but the interest manifested was so very slight that an ad- 
journment was taken until Friday, Nov. 22, at 2 p. m. 
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THE ELECTRICAL POTENTIAL CLUB will begin its .series of dinners 
and lectures for the Winter season at Young’s Hotel, Monday .evening, Nov. 
25, at 6.30 o’clock sharp. Captain William Brophy will address the club upon 
the subject of “Underground Wires and High-Tension Currents,’’ which of 
itself will unquestionably attract a good attendance. 


BOSTON INCANDESCENT LAMP CO.—Mr. H. L. Merritt, who for the 
past eight years has been identified with some of the principal lampcom- 
panies, has become proprietor of the Boston Incandescent Lamp Co. Mr, 
Merritt was associated with this company for a long period, and understands 
thoroughly its lamp manufactures. We wish him success in the future con- 
trol of this business, 


MR. CHARLES A. WHITE, of Bibber, White & Co., manufacturers and 
jobbers of electrical merchandise and selling agents for the Crefeld Wire Manu- 
facturers, has just started on an extended Southern and Western trip. Those 
who know Mr White will undoubtedly look forward with pleasure to his visit. 
while those who may not know him will not regret having met him, although 
he will have captured all possible business from them, 

FIVE HUNDRED VOLT SHORT CIRCUIT.—On last Wednesday after 
noon the West End road furnished some impromptu pyrotechnics to the pass- 
ers-by on Adams Square. A lineman drilling the iron pole for the purpose of 
inserting a bolt or screw allowed his drill to penetrate to one of the live con- 
ductors passing up the interior ofthe pole. The circus which ensued may be 
better imagined than described, unless by an eye-witness. A new pole will be 
required at that corner. An effort to do justice to the scene was made by a 
daily paper in the following startling terms: ‘A blinding sheet of flame, 6 feet 
long, flew out and blasted the face, neck, arm and hands of the workman. Its 
heat melted the lead off the cables within a radius of a foot, and within ro sec- 
onds all the insulation was burned away and the full force of the current was 
jamming down the sheathing, winding, twisting and undulating through the 
molecules of the iron to the ground, branching off here and there into serpen- 
tine freaks, and leaving scalloped, wreathed, crisped, raveled, twisted and 
disheveled fragments behind, or dissolving all into the elements of which 
they were composed !’’ The excess of current due to such a short circuit nat- 
urally resulted in the blowing of several section fuses and the interruption of a 
portion of the service until the trouble could be isolated and current switched 
on from the East Cambridge station. The lineman, with the exception of sev- 
eral severe burns, appears to have escaped injury. 


PITTSBURG NOTES. 


A VERDICT OF $800, the first of the kind, was given for the plaintiff in the 
case of Emanuel Bradley vs. the Pittsburg & Birmingham Traction Company, 
‘The plaintiff sued for the death of his mother, who was killed by one of the 
defendant company’s cars nearly a year ago. 

THE HOMESTEAD & HIGHLAND STREET RAILWAY will be double- 
tracked between Homestead and Oakland. A force of nearly 100 men have 
already been placed at work. It is expected the work will be completed by the 
last of this month. When this is completed the company expects to make a 
deal with the: Duquesne people and run cars into the downtown district. 

THE FORT PITT STREET RAILWAY COMPANY has begun pushing the 
work inthe laying of tracks on Liberty Street from Sixteenth Street, to join the 
portion already laid as far as Bloomfield, and it will be shoved along rapidly. 
The frogs for connecting with the Allegheny Traction Company’s tracks are in 
position, and the rails are laid out on the route, The connection at Liberty and 
Centre Avenues is completed. 

THE SECOND AVENUE ELECTRIC TRACTION COMPANY has made 
a reduction in fares from Turtle Creek to this city since the line was opened 
up tothat borough. The fare, beginning last week, will be fifteen cents each 
way. From Turtle Creek to Rankin, a distance of four miles, the fare will be 
five cents. Heretofore the fare was five cents from East Pittsburg to Brad- 
dock, and another fare from Braddock to Rankin. The rates were reduced to 
secure the patronage of workingmen east of Braddock who are employed 
in the Rankin Mills. This was a voluntary reduction on the part of the 





company. 


WESTERN NOTES. 
Branch Office of THE ELECTRICAL WORLD, ; 
936 Monadnock Building, 
CHICAGO, IIL, Nov. 5, 1895. \ 

MR. N. C. BRYANT, of the Bryant Electric Company, was on a business 
visit to Chicago this week. 

MR. C. D. CRANDALL, manager for the Western Electric Company, is on 
a tour through the far West. 

MR. J. MEDBURY, president of the Fiberite Company, Mechanicsville, 
N. Y¥., was in Chicago the first of the week. 

MR. FARR, president of the Farr Telephone & Construction Supply Com- 
pany, reports a very decided improvement in business for the past four 
weeks. 

THE NATIONAL ASSOCIATION OF MANUFACTURERS has decided to 
postpone its annual convention to Tuesday, Jan. 21, 1896. The convention will 
be held at Chicago. 

MR. GEORGE WARREN FURBECK has been appointed agent for the 
Siemens & Halske Company of America, and the Eastern Electric Cable Com- 
pany, with headquarters in the Bank of Commerce Building, St. Louis, Mo. 

THE HAYES-FYFE COMPANY has been reorganized and is now known 
as the Hayes-Tracy-Fyfe Company. The company has recently established a 
factory at 358 Dearborn Street, and is now in a position to execute orders 
promptly for the Fyfe motor-starting rheostat. 

THE STANDARD UNDERGROUND CABLE COMPANY has completed 
the installation of the underground cables for the Postal Telegraph Company’s 
new operating room at the Stock Exchange Building, preparatory to removal 
from the old quarters. These cables contain 125 wires each, and are carried 


Vor. XXVI. No. ai. 


along LaSalle and Jackson Streets in conduits built by the National Conduit 
Company. 

THE METROPOLITAN ELECTRIC COMPANY, 186-188 Fifth Avenue, has 
issued a very fine and handsomely bound catalogue of electrical supplies, 
which reflects great credit on the compiler, President W. H. McKinlock. The 
catalogue contains about 755 pages of printed matter, handsomely and pro- 
fusely illustrated, describing the company’s numerous specialties, among 
which are measuring instruments, testing apparatus, lighting arresters, 
switches, connectors, lamps and lamp material, insulated wire, interior con- 
duits for car wiring, line material and brackets, tools, etc. All receive careful 
attention, and their methods of use and operation are thoroughly explained. 
This book furnishes a very handy volume of reference for street railway men 
and others, showing ata glance the remarkable strides and improvements that 
have been made in electrical apparatus and appliances. 


ENGLISH NOTEs. 


[FROM OUR OWN CORRESPONDENT. ] 





LONDON, Nov. 5, 1895. 
A SIGN OF THE TIMES.—It was recently decided by the Wolverhampton 
Board School to purchase an electric stove for the purpose of showing the 
culinary capabilities of this system to those who attend the cooking classes. 


BOARD OF TRADE REGULATIONS.—It may perhaps be within the 
recollection of your readers that some little time ago the Board of Trade 
issued a draft set of revised regulations dealing with electric lighting matters. 
These draft regulations gave rise to considerable adverse comment, and it was 
finally decided by the Board of Trade that the officials responsible for the 
rules should hold a conference on the subject with those responsible for work- 
ing them. This conference, I now understand, is to be held on Tuesday, Nov. 
19, and it may be expected that the objections to these rules will be met in 
quite as satisfactory a manner as was the case with the objections originally 
made to the Board of Trade traction rules. 


THE PRESIDENCY OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—There is some rumor that the Council of the Institution of 
Electrical Engineers find themselves in somewhat of a quandary in connec- 
tion with the presidency. Inthe ordinary course of things the next president 
would be Sir David Salomons, a wealthy amateur, who has dene good service 
to the Institution by acting for some years past as its treasurer, and placing its 
finances on a sound basis, and also by founding a scholarship, and it is 
expected that on his election to the presidency he will make a handsome dona- 
tion to the building fund of the Institution. Notwithstanding these consider- 
ations, however, a certain section of the electrical industry is strongly opposed 
to Sir David Salomons’s election. These individuals do not think it will 
rédound to the credit of the electrical industry to have as its titular head a 
gentleman, who. although an extremely estimable and enthusiastic electrician, 
is little more than anamateur. This difficulty, however, is not the only one 
with which the Council has to contend. The next gentlemen on the roster 
are Sir Henry Mance,a retired telegraph engineer, who has passed most of 
his life in India, and Prof. George Forbes, who, I understand, has ‘ harnessed 
Niagara.’”’ One of these gentlemen is hardly sufficiently well-known and 
sufficiently eminent for the post, and the other is possibly too well-known and 
tooeminent. It is rumored that the Council propose, as a way out of the 
impasse, to ask Mr. Joseph Wilson Swan, of Swan lamp fame, to assume the 
presidency, and if this rumor proves to be correct, there can be no doubt that 
Mr. Swan’s election will be exceedingly popular. 

THE BRIGHTON-ROTTINGDEAN SEASHORE ELECTRIC RAILWAY. 
—The opposition of the Brighton Town Council to this novel enterprise still 
continues. Your readers may perhaps recollect that it is proposed to runa 
steel girder structure supported on four tubular legs, supported in their turn 
on bogies, and two pairs of rails laid under the water. The line runs along the 
base of the cliff from the outskirts of Brighton to Rottingdean, a distance of 
three miles. The track has been laid and the details decided on. The car is 
to weigh, with its r50 passengers, 60 tons, and is to be fitted with two 30-hp 
motors. The opposition of the Brighton Town Council arises from the fact 
that instead of the vehicle, which is very much like a moving pier, being self- 
contained, and obtaining its motive power from accumulators, the promotors 
of the scheme have found it necessary to employ the overhead trolley, and it is 
the permission to erect steel poles to carry the trolley wires that the Town 
Council, up to the present, refuses to give, as they say that the poles will be a 
danger to the pleasure boat traffic and an obstruction tothe view. There is, 
however, an evident desire on the part of the Town Council not to entirely stop 
the scheme, and as the promoters say that accumulators are financially impos- 
sible, and gas-motors, which are favored by the Council, are mechanically 
impossible, we may expect that inthe end this novel scheme will be all6wed to 
go forward. Unless the 30-hp motors are capable of giving considerably more 
than this amount of brake horse-power on emergency, or for periods of some- 
what lengthy duration, it may be doubted whether they will suffice to move a fo- 
ton structure through 14 feet of water in a state of agitation. 

THE RECENT FATAL ACCIDENT ON THE PORTRUSH ELECTRIC 
RAILWAY.—It may possibly be within the recollection of your readers that 
about two months ago a venturesome cyclist came to an untimely end on the 
electric railway in Ireland, which runs from the Giant’s Causeway to Port- 
rush. The charged conductor of this line is a stiffiron rail supported at a 
height of about 1r8inches fromthe ground. The line, which is about six miles 
long,runs for the greater part of its length alongside a road from which it is 
only separated by a stone curb, rising a few inches above the roadway. The 
cyclist in question attempted to turn his bicycle onto the tramway track, and in 
doing so was upset by the curb, thrown violently onto the line and fell across 
the raised charged conductor, his chest resting on the conductor and the rest of 
his body on damp grass upon the rails. The unfortunate man shortly after- 
ward expired. It was the general belief of the countryside, previous to the 
accident, that the company frequently charged the conductor to a much higher 
pressure than that allowed by law, the idea being that the turbines raced at 
times owing to lack of proper regulation. This point was carefully inquired 
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into by Major Cardew, of the Board of Trade, and it was proved that under 
abnormal circumstances the pressure only rose to 320 volts, and he could not 
see any possibility of its rising to a greater height than 360. The whole of the 
circumstances surrounding this accident were carefully inquired into by 
the Inspector, who, in his report just published, states as his opinion that the 
unfortunate cyclist died from the combined effects of the fall across the rail 
and electric shock; that the tramway is a danger to the public and a nuisance to 
ordinary traffic, and that the company owning the line have not paid sufficient 
attention to the regulations imposed upon them by the Board of Trade. The 
report concludes with a recommendation that either the overhead trolley 
system should be adopted immediately, or the charged rail raised toa height 
of not less than eight feet from the ground, orif keptin its present position, 
effectively shielded, the company in the mean time discontinuing the use of elec” 
tric power. The Portrush line was one of the first electric lines, not only in 
this country, but in the world, and it seems somewhat hard for them to sud- 
denly be called upon to bring the equipment of their line up to the very latest 
Board of Trade pattern, and the Inspector indeed admits as much. There is, 
however, very little doubt that the line is somewhat dangerous. The cyclist 
is indeed the first human being who has met with a fatal accident, but pre- 
vious to this fatality alarge number of horses and several head of cattle came 
toan untimely end by making contact with the charged rail. 


General Yiews. 


TELEGRAPH AND TELEPHONE. 


TRAER, IA.—The Union Telephone Company has decided to extend its 
lines from Traer to Dinsdale and Reinbeck. 

OAKLAND, CAL.—The Sunset Telephone & Telegraph Company will lay a 
new cable between Oakland and San Francisco. 

WEST BAY CITY, MICH.—The Saginaw Valley Mutual Telephone Com- 
pany has been granted a franchise at West Bay City, 

SYCAMORE, ILL.—The De Kalb County Telephone Company is planning 
to put in telephone lines from Sycamore to Sandwich. 

RACINE, WIS.—The Northwestern Telephone Company, of Milwaukee, is 
seeking a franchise to operate an exchange in Racine. 

KEITHSBURG, ILL.—Marshall & Tobie have secured over 50 subscribers 
and work will be begun at once on a telephone exchange. 

PORTAGE, WIS.—The Council has under consideration proposals for put- 
ting ina fire-alarm system. George S. Race is city clerk. 

MASON, MICH.—The Common Council has granted to the Co-operative Tele- 
phone Company permission to erect poles and wires on the streets. 

DU BOIS, PA.—The town is being canvassed for subscribers to a telephone 
system to be erected by the American Electric Telephone Company. 

PAWTUCKET, R. I.—Ground has been broken for the new telephone ex- 
change building for the Providence Telephone Company, to cost $60,000. 

NEWBERG, ORE.—Gen. A. Parkinson and John Lamont are in Newberg 
organizing a company for the purpose of putting in a telephone system. 

ELYRIA, O.—The president of the Hunnings Telephone Company, of Elyria, 
states that the company expects to put in a system at both Elyria and Oberlin. 

GRUNDY CENTER, IA.—The Union Telephone Co. has decided to extend 
its lines from Traer to Dinsdale and Reinbeck, and possibly to Grundy Center. 

WESTFIELD, N. J.—George B. Dresher, representing the New York & New 
Jersey Telephone Company, wishes to establish a telephone exchange in town. 

TRENTON, MO.—The Trenton Telephone Company, which began business 
June 24, will improve its plant. New instruments, a switchboard, etc., will be 
put in. 

CRETE, ILL.—The Village Board, at its meeting, passed an ordinance giv- 
ing permission to Rohe Brothers to construct and maintain a telephone line in 
the town. 

KALAMAZOO, MICH.—The City Council has granted a franchise to the 
American Telegraph & Telephone Company to erect poles and string wires in 
Kalamazoo. 

BUTLER, PA.—The City Council has decided to put in a fire alarm tele- 
graph system, and full particulars may be obtained from Harry Grieh, chair- 
man of the fire committee. 

FORT WAYNE, IND.—The Western Telephone & Telegraph Company has 
been organized at Fort Wayne. The company is composed of local and Lima 
(O.) capitalists. G. W. Beers is president and B. J. Cable, of Lima, secretary. 

WAYNESBURG, PA.—C, Z, Suthers, superintendent of the telephone com- 
pany, has been in Waynesburg looking after the interest of hiscompany. They 
expect to erect at once a new metallic circuit between Waynesburg and Pitts- 
burg. 

RAVENSWOOD, W. VA.—The Ravenswood Telephone Company has 
obtained exclusive right to construct and operate telephone circuits and 
exchanges in this town and county. E. R. McGagin is superintendent of the 
company. 

NASHVILLE, TENN.—The American Telephone & Telegraph Company 
last week opened its long-distance telephone eXchange in this city and the 
many invited guests conversed with friends in New York and Philadelphia, 
exchanging congratulations and in some instances placing orders for goods. 

PHILADELPHIA, PA.—Application has been made for a charter for a new 
telephone company to be called the Philadelphia Standard Telephone & Tele- 
graph Company. The directors are Richard W. Clay, John Story Jenks, 
Nicholas Lennig, John H. Michener, Harry A. Berwind and W. Frederick 
Snyder. 

SHEBOYGAN, WIS.—The city has enjoined the Wisconsin Telephone Com- 
pany from setting new poles inthe streets of that city. The telephone com- 
pany’s franchise expired two years ago, and a new one was refused because the 
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company’s charges were considered too exorbitant. The question will now be 
settled in the courts. 


SPRINGFIELD, MASS.—Both boards of the City Council have granted the 
petition of the New England Telephone & Telegraph Company for permission 
to lay and maintain underground conduits and manholes on Main Street, from 
State Street to Garden Street, with distributing poles on Bliss and Union 
Streets, and conduits, manholes, cables and wires to connect with these poles 
and on intersecting streets. 

DU BOIS, PA.—The town is being canvassed for subscribers to a telephone 
system to be erected in this county by the American Electric Telephone Com- 
pany, composed of Clearfield County capitalists. The object of the company 
is to construct linesand operate telephones in Clearfield County. The new 
company proposes to give free communication between various points in 
Clearfield County to all subscribers. Its rates are $2 per month for business 
houses and §$1,s50 for residences, 





ELeEctTric LIGHT AND POWER. 





PRESTON, MINN.—The village has voted to issue $18,000 water and light 
bonds. 

PORNEUF, QUE,--It is rumored that an electric light plant will be 
installed here. 

TACOMA, WASH.—The city electric lighting plant will be increased from 
250 tO 1500 lights capacity. 

COTTONDALE, ALA.—The Tuscaloosa Manufacturing Company will put 
in an electric lighting plant. 

CATAWISSA, PA.—The citizens have decided in favor of a municipal elec- 
tric lighting plant, to be in operation by Jan. 1. 

LONACOMING, MD.—At a recent meeting of the City Council the Electric 
Light Company was given exclusive right to light the city. 

CARROLLTON, ILL.—The Council hasnot yet decided to accept the prop- 
osition of Rainey, Simpson & Kenny to put in an electric light plant. 

TRENTON,N. J.—The matter of a municipal electric light plant is being 
considered. Councilman P. E. Baker can furnish definite information on the 
subject. 

TIPPECANOE, O.—The Council has under consideration the matter of 
putting ina water and light plant. E. A. Jackson, city clerk, can give further 
information, 

GOWANDA, N. Y.—At a special election recently held the tax-payers 
voted for the appropriation of $1200 a year to light the village streets with 
electric lights, ° 

WHITESTONE, L. L, N. Y.--The street lighting contract expired over a 
week ago and as yet has not been renewed. Village Clerk John Munson can 
furnish particulars. 

HACKENSACK, N, J.—The improvement Commission at a special meeting 
awarded the contract for lighting the streets for three years to the Hacken- 
sack Gas & Electric Company. 

SUSQUEHANNA, PA.—It is reported that the Susquehanna Electric Light 
Company will build a central station on the Oakdale side of the river, and use 
water-power for driving the dynamos. 

BROOKLYN, N. Y.—The Department of City Works, Municipal Building, 
will receive sealed proposals until noon, Nov. 2s, for the installation of 
electric light wiring in the Municipal Building. 

PHILADELPHIA, PA.—The residence and grounds of F. W. M. Cardeza, at 
Duval and Morton Streets, Germantown, are being improved, and an electric 
light plant to supply all the buildings will be constructed. 

SAN LEANDRO, CAL,—At the next meeting of the San Leandro Town 
Trustees the ordinance calling an election for the purpose of bonding the city 
to purchase an electric light plant will be finally passed. The amount decided 
on is $10,000. 

RIVERSIDE, CAL.—At a meeting of the City Council the former action of 
accepting the proposition of the Redland Electric Lighting Company to fur- 
nish Riverside with current for lighting was reconsidered and the clerk was 
ordered to advertise for lights. 

CHESTER, PA.—Judge Waddell has handed down an opinion which makes 
perpetual the injunction restraining the city of Chester from entering into a 
contract for a term of five years with the Beacon Electric Company. ‘The case 
will be carried to the Supreme Court. 

FLUSHING, L. I, N. Y.—The trustees of the village have closed the contract 
with the Flushing Electric Light Company, to light Main Street from Broad- 
way tothe Free Library. The officers of the electric light company will build 
at once an extension to their present plant. 

ASBURY PARK, N. J.—The Council has finally settled the electric light 
matter, and the Asbury Park Electric Company will continue to furnish lights 
until next Spring under the unexpired contract with the Neptune Electric 
Company, which was sold out at receiver’s sale some time ago, 

MITCHELL, IND.—Sealed proposals will be received by the town board 
until Dec. 11 for the construction of an electric light system for this town of a 
capacity of about 4o street lights and s00 incandescents. Proposals must be 
accompanied bya certified check of $500. Plans and specifications can be 
obtained at the office of Lyman B. Crawford, town clerk. 

GALENA, ILL.—The recent opening of the Galena electric light plant, by 
its owner, Mr. W. L. Primm, formerly of Chicago, was attended by a delegation 
of the most prominent citizens of the city, among whom were the mayor, J. G. 
Schmohle; the electric light commissioners, consisting of Messrs. W. A. Ban- 
croft, William Kirchbaum and William Gibson, who are also aldermen of 
Galena, and by Mr. John Heid and others, who took great interest in the pro- 
ceedings. At one time there was considerable opposition to having the city 
lighted by electricity, but when the lights were turned on there was satisfac 
tion expressed on all sides with the result, even by those who were most bit - 
terly opposed to the scheme originally, Corliss engines and Brush dynamos 
are used, 
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THE ELEcTRIC RAILWAY. 


NEWARK, N. J.—It is reported that considerable extension of the local 
trolley lines will be -made. 





TITUSVILLE, PA.—The question of franchise for an electric street railway 
in Titusville is being considered. 

CATSKILL, N. Y.—A 10-mile road will probably be built by the Catskill, 
Cairo & Windham Street Railway Company. 

DOVER, N. J.—It is reported that the Dover Electric Company will build a 
trolley road to connect Dover, Oram and Rockaway. 

STIRLING, ONT.—There is talk of an electric railway connecting the village 
with the Canadian Pacific Railway, at C. O. Junction. 

KEENE, N. H.—It is stated that the Keene Electric Railway Company has 
signed a contract for the construction of a road here. 

NEW HAVEN, CONN.—Additional franchises have been granted by the 
City Council to the Winchester Street Railway Company. 

CHESTER, PA.—The Prospect Street Railway Company proposes to extend 
its new line from Moore Station, two and one-half miles, to Rutledge and Mor- 
ton. 

NEWTON, MASS.—There seems to be some opposition to the proposed 
line of the Newton & Needham Street Railway Company through Paul 
Street. 

POMOGASSING, ONT.—A project is on foot for the construction of an elec- 
tric railway line from this place to_Biscotasing, Ont., for the convenience of 
cullers. 

PEMBROKE, ONT.—The people of this place are anxious for an electric rail- 
way to connect their town with Beachburg, Forester’s Falls, Westmeath and 
Eganville. 

BALTIMORE, MD.—The Northeast Baltimore Improvement Association is 
urging the extension of the Hall Springs Road (part of the City Passenger 
Railway system) to Parkville. 

NEW LONDON, CONN.—Application has been made to the Council by the 
New London Street Railway for permission to extend its tracks to the Water- 
ford line on the Norwich Turnpike. 

ALLEGHENY, PA.—An ordinance has been passed granting the Federal 
Street & Pleasant Valley Passenger Railway Company the right to construct 
and operate a street railway on Charles Street. 

JERSEY CITY, N. J.—Chancellor McGill has appointed C. W. Boynton 
receiver of the Union & Middlesex Traction Company and the Rahway 
Electric Light & Power Company. Failure to dispose of the bonds caused the 
difficulties. 

BENTON HARBOR, MICH.—A franchise has been granted by the City 
Council to J. S: Clark, of Chicago, to construct five miles of electric street 
railway in Benton Harbor, with eastern terminus at Eastman Springs, where 
a large sanitarium will be built. The street car system will cost about 
$75,000 

OTTAWA, ONT.—Application is being made for the incorporation of the 
Canada Electric Railway & Power Company to build an electric railway from 
Montreal to Windsor, Ont., via Brockville, Kingston, Belleville, Toronto and 
London, with power to build branch lines to Suspension Bridge and else- 
where. 

MECHANICSVILLE, N. Y.—The water-power below the village of Me- 
chanicsville is in a fair way to be utilized. The projectors of the scheme have 
in view the building of an electric power plant on the central island that will 
furnish heat and power for the roads in this vicinity, and also for Troy and 
Albany. George P. Perry can probably furnish particulars. 








PERSONAL NOTES. 


MR. J. J. GREEN, formerly chief instructor of the National School of Elec- 
tricity, Chicago, has been elected Professor of Electrical Engineering at the 
University of Notre Dame, Indiana, and will commence at once to complete 
the equipment of the laboratories in that department. 

MR. ARTHUR E. CHILDS, New England manager of the Electric 
Storage Battery Company, a conspicuous representative of the younger 
element which has admittedly contributed in large degree all along to the 
advancement and success of electrical industries, was born in Montreal, 
Canada, in 1865. After having obtained all possible advantages in the public 
schools he entered McGill University, confining his studies there particularly 
to mechanical engineering for four years and graduating in 1888 with the 
degree of Bachelor of Science. During his term at McGill University four 
months of each year were spent in the machinery department of the Grand 
Trunk Railway Company, thus securing for Mr. Childs a practical, mechanical 
knowledge. In September, 1888, he went to London, England, entering the 
Central Institute of Technology, which is now affiliated with the Royal College 
of Science, graduating from there in 1891 with the degree of Elettrical Engineer. 
Returning to Canada, Mr. Childs commenced his business career in charge of 
the experimental and testing departments of the Canadian Edison Company, 
at Peterboro, Ont., where he remained about one year. He left this company 
to connect himself with the Niagara Power Company, as assistant to Dr. Cole- 
man Sellers, for which position he was recommended by Prof. W. C. Unwin. 
His position necessitated frequent visits to the works of the Westinghouse 
Electric Company, at Pittsburg, where he was brought into touch with Mr. 
Westinghouse and Vice-President Bannister, the result being an offer from 
these gentlemen to connect himself with the Westinghouse Company, which 
offer was accepted. From Jan. 1, 1893, until July 1, 1895, he was located at 
Philadelphia as engineer for the Westinghouse Company, after which period 
he took his present position with the Electric Storage Battery Company. Mr. 
Childs’s business experience having covered only about four years, the fact 
that his connections have always been of a prominent character and came to 
him unsolicited, testifies abundantly to the excellence of his natural ability. 
Personally he is one of the most pleasant of men and is possessed of social 
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characteristics which make and hold friends. In business he is quick in deter- 
mination and prompt inaction, and concentrates his fullest force and energy 
upon every undertaking. These characteristics have undoubtedly gained for 
him the enviable positions he has held and led to his present connection with 
the Electric Storage Battery Company, for which he is doing a most successful 
business in New England, and which corporation may be congratulated upon 
having such an able representative. Mr. Childs is a member of the American 
Institute of Electrical Engineers, the American Society of Mechanical 
Engineers, the Canadian Society of Civil Engineers, the Institution of Electri- 
cal Engineers, of London, and the London Physical Society, and is Honorable 
Councillor of McGill University. 


MR. ALFRED CLARKE was born in Leicester, Eng., in 1848, and was 
educated in the public schools, after which he was apprenticed to George 
Stephenson & Co., the well-known manufacturers of locomotives and engines 
at New Castle, notwithstanding the fact that his father was quite prominent in 
the same line of business in Leicester, the idea evidently being to obtain for 
him a most advantageous start in life. After his apprenticeship he became 
identified in business with his father, in whose interest he visited the United 
States and Canada in 1874. Returning to-England strongly impressed with 
the possibilities in this country, he did not remain long, but returned in 1875. 
His first business connection in this country was withthe Bradley Fertilizer 
Company, with which he was connected as chief engineer. In 1877 he was 
appointed superintendent of the Kitson Machine Company, Lowell, Mass., 





ALFRED CLARKE. 
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and continued in that position for nine or ten years. Resigning his position 
with the Kitson Machine Company, he accepted the management of the 
Prospect Machine & Engine Company (now the Kilby Manufacturing Com- 
pany), of Cleveland, O.,and during that engagement constructed important 
steam and hydraulic plants in the Mahoning Valley, Cleveland, and for the 
manufacturing concerns in New England. In 1889, together with associates, he 
purchased the storage battery rights and patents of Charles Sorley, and incorpo- 
rated the Eastern Electric Light & Storage Battery Company, at Lowell, Mass., 
and occupied the position of general manager of this concern until its consoli- 
dation with the Electric Storage Battery Company, of Philadelphia, when he 
was. added to the New England staff of that company, where his general 
knowledge and business experience will unquestionably tell advantageously. 
Mr. Clarke is exceedingly popular in social as well asin business circles, and 
is prominently connected with the New England Cotton Manufacturers’ 
Association, American Society of Mechanical Engineers, and other organi- 
zations. 

MR. JOSEPH Y. BRADBURY was born in Gilmanton, N. H., in 1846. At 
15 years of age he was apprenticed and thoroughly mastered carpentry and 
contracting. In 1864 he enlisted inthe United States Navy and served until the 
close of the war on the United States Steamer A/dbatross of the West Gulf 
Squadron. After the war he engaged again in his old business. In 1866 he 
went to Galesburg, Ill., and was for a year in the employ of the Chicago, 
Burlington & Quincy Railway, after which he was engaged creditably in 
various lines of business. In June, 1882, together with Edward H. Goff, George 
W. Fifield and others, he organized the Middlesex Electric Light Company, at 
Lowell, Mass., the first Thomson-Houston Company organized to“do public 
lighting in the United States. He was elected a director and general manager 
of the company, which position he held until 1888, when he resigned this 
position in order to give his entire time to the development of a storage battery 
to which he and Mr. Frank J. Stone had been devoting their spare moments for 
alongtime. Having received letters-patent for the same in 1889 and 1890, the 
Bradbury-Stone Electric Storage Company was organized to manufacture the 
batteries at Lowell, and he was placed in charge as superintendent and elec- 
trician until the company was absorbed by the Electric Storage Battery Com- 
pany. when he was attached to the New England office of that company. Few 
men in the electrical business in its early days became more popular than did 
Mr. Bradbury, and his popularity has never waned, In central-station work 
and in the business generally there was hardly a movement or gathering in 
which Mr. Bradbury was not prominent, and many of the younger men in the 
business have reason for feeling grateful to him for kindly assistance and 
advice. The Electric Storage Battery Company could not possibly have a rep- 
resentative who would exert himself more or gain quicker attention from 
station superintendents or the “ middle-men.”’ 

MR. FRANK J. STONE was born in 1862 at St. Andrews, N. B., and his 
early educational advantages were necessarily limited, as he entered the 
employ of the Berlin Mills Company, of Portland, Me., in 1875, and remained 
there until 1885. Hethen engaged with the A. T. Stearns Lumber Company, 
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of Boston, Mass., and later with Howe Bros. & Co., of Lowell, Mass., with 
whom he spent four years, after which he turned his attention to the storage- 
battery question. In 1889 he became actively engaged in this work, and after 
obtaining letters-patent iointly with Mr. Bradbury for storage-battery elec- 
trodes, three manufacturing companies were organized—one in Sioux City, Ia., 
one in Kansas City, Mo., and one in Lowell, Mass.—all three of which were 
later merged into the Bradbury-Stone Electric Storage Company, of Lowell, 
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of which he was secretary, director and consulting electrician. The absorption 
of this company by the Electric Storage Battery Company included Mr. 
Stone’s connection with it and its New England office. It may be truly said 
that Mr. Stone is ‘“‘self-made,’’ and having forged his way successfully by his 
own effort and energy, he is all the better calculated to win even greater suc- 
cess in the future. Inthe matter of storage batteries he is thoroughly posted, 
while in business matters he is aggressive and determined, but politic withal, 
and is a creditable and valuable representative in this field. 


0 > 3nd ial YU 
Crade and sndustrial Votes. 

THE SCHULTZ BELTING COMPANY, of St. Louis, has just received an 
order from Johannisburg, South Africa, for 118 feet of double belting and 3000 
feet of varioussizesof single belting. 

THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, Mo., 
reports most satisfactory results withits 220-volt lamps and the receipt of 
orders for them from all parts of the country 

A FINE PLEASURE YACHT isto be built this Winter by the Racine Boat 
Manufacturing Company, Racine, Wis., and its equipment will include a com- 
plete electric light plant. The Racine Boat Company will need several new 
tools and a quantity of material for thiscontract. This yacht will cost about 
$75,000. 

THE ROYAL ELECTRIC COMPANY, of Peoria, Ill., is about to place on 
the market some new alternating-current apparatus designed by its well- 
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known electrical engineer, Mr. Frank Thone. This company’s plant is now 
running up to its utmost capacity, and, in fact, business has increased to such 
an extent that the company is figuring on increasing the plant. 

THE HEINE SAFETY BOILER COMPANY, St. Louis, is pushing along at 
its usual steady gait. The following recent sales are reported: Rockford 
Sugar Works, one rooo-hp boiler. and N. K. Fairbanks Company, Chicago, 
one 2s50-hp boiler, for 200 pounds working pressure. The Heine Company is 
also putting up for the Chicago Edison Company’s plant two so0-hp units. 

RAPIDLY GROWING IN FAVOR.—An indication of the increasing popu- 
larity of Paranite wire is the fact that although the factory is running full 
force night and day great difficulty is being experienced in keeping even with 
orders The Electric Appliance Company, Western agent, states that the 
manufacturers are turning out more rubber-covered wire now than at any 
previous time in the history of the business. 

THE WADDELL-ENTZ PLANT SOLD.—The Triumph Electric Company. 
of Cincinnati, with its characteristic business acumen, has secured the plant and 
patents of the defunct Waddell-Entz Company and will! transfer the machinery, 
patterns, tools, etc., to its already large factory. The Waddell-Entz type of 
generator will be built by the Triumph Company in addition to its own widely 
known form of machine, and the reputation which the company has earned for 
excellence of product is a guarantee that nothing will be lacking to contribute 
to the success of the new machine. 

COMMENDATION FOR ROOT BOILERS.—The municipal electric light 
station recently built by the city of Hamilton, Ohio, has called forth much 
praise from electrical engineers who have inspected the plant, and the battery 
of Root water tube boilers in particular has attracted much attention. The 
Hamilton Daily Republican says in this connection: *‘The electric light com- 
mittee is to be congratulated upon its selection of these boilers for the city’s 
new electric light plant. In doing so it has acted in accordance with the 
judgment of the best engineers of this city.”’ Verbum sat saptentt. 

THE CENTRAL MANUFACTURING COMPANY, of Chattanooga, Tenn., 
is making a specialty of cross-arms, insulated pins and brackets, moulding for 
wires and various other forms of wood-work used by electrical manufacturers 
and contractors, and carries a large line of such goods constantly in stock, so 
that emergency orders can be filled immediately upon their receipt. Although 
the company’s factory is not so near the Northern market as some others, the 
quality of the product and prompt shipments have combined to give the Cen- 
tral Company a firm footing with the Northern and Eastern trade in places 
remotely removed from its headquarters. 

HIGH-GRADE CHINA is becoming more and more appreciated as being 
the proper material for first-class electric line insulators, being of a much less 
hygroscopic character than glass. A very efficient and handsome type of 
china insulator is that manufactured by Fred M. Locke, of Victor, N. Y., who 
also makes a full line of glass insulators, pins and special fittings which have 
eased the minds and labors of many a superin‘endent and construction fore- 
man, to say nothing of the woe lifted from the shoulders of multitudinous 
dynamo-tenders in charge of machines supplying long circuits in damp 
climates. Mr. Locke has issued a mice catalogue of his line material, which 
will be of great interest to every construction engineer and central-station 
superintendent. 


—————_—_——— = > - — ——— o = 
Business Notice. 
BATTERY CUT-OUT CHEAP.—Sensitive, celiahie, ilees requires atten- 


tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
South Warren Street, Syracuse, N. Y. 





UNITED STATES PATENTS ISSUED NOV. 12, 1895. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

549.485. ELECTRIC LOCOMOTIVE; F. B. Badt, Chicago, Ill. App. filed 
Aug. 1, 1895. The combination of two starting motors, two speed motors, a 
series-multiple switch for connecting the starting motors first in series and 
then in multiple, and a series-multiple switch for connecting the speed 
motors the same way. 

540.491) RAILWAY TELEPHONE SYSTEM; W. H. Crewey, Providence, R. 
I. App. filed April 10, 1895. A system consisting of two parallel conductors 
each normally open in one direction but at opposite ends of the system, 
means for inserting an electrical instrument at any point, a connection 
between the other ends of the conductors, one or more instruments being 
inserted in said connection, and means for electrically connecting one or 
both of said conductors at its normally open end with the other of the said 
conductors. 

540,501: ELECTRIC SHUNTING MACHINE; A. B. Depuy, Camden, N. J 
App. filed March 19, 1895. The combination of a galvanoscope having 
fixed to the axis of the needle a cam situated between two flat contact 
springs, one of the said springs being connected with the galvanoscope 
and the other spring to the ground. 

549,502. DYNAMO BRUSH; J. Dickson and R. G. Shapcott, London, England 
App. filed July 7, 1893. A brush consisting of metal wires plaited, a jacket 
for holding them, lacing or stitching wires for holding the jacket together, 
and a cap placed over the ends of the covered wires. 

549.522. ELECTRIC MOTOR SYSTEM AND TRACTION DEVICE; T. P 
Milligan, South Orange, N. J. App. filed Jan. 26, 1895. A system consist- 
ing of atrack,a motor having positively driven wheels on both sides of 
the track, and means for connecting the driving wheels with the load, 
whereby the driving wheels are independently caused to grip the track. 

549542. ELECTRIC ELEVATOR; H. R. Smith, Chicago, Ill. App. filed 
March 4, 1895. The combination of a car, an electric motor, an electric 





switching device, and means carried by the car for varying the current in 
said switch controlling circuit. 

549,556 AUTOMATIC ELECTRIC CUT-OFF; C. E. Whitney, New York, 
N. Y. App filed Jan. 2, 895. The combination of a valve, a lever engag- 
ing with a latch, which temporarily detains the lever, means adapted for 
support by the latch trip lever and coupled to the valve to operate the 
latter, an electromagnetic controlling the said latch, a time mechanism 
adapted for automatic adjustment, a source of electrical energy, and con- 
nections between the source of current, the electromagnet and the time 
mechanism. 


549,5777 ARC LAMP GLOBE HOLDER;G.L, Meyer, Hartford, Conn. App. filed 
March tg, 18905. A frame, brackets sliding thereon and having guiding slots 
that open through parts of the brackets in one direction and through other 
parts in an opposite direction, a movable globe holder connected with the 
brackets, and a removable fastening for retaining the globe holder in its 
upper position. 


549,580. CONDUIT ELECTRIC RAILWAY SYSTEM; B. E. Osborn, 
Auburn, N. Y. App. filed July 14, 1895. The combination of a main con- 
ductor, secondary conductors, electrically disconnected from the main 
conductor, pivoted connecting pieces for connecting them when so dis- 
posed, pivoted armatures having laterally extending shoulders for actuat 
ing the connecting pieces, and a vehicle movable along the main conductor 
and provided with mechanism for forcing the armatures to an operative 
position 

5495977 COMBINED RHEOSTAT AND REVERSING SWITCH FOR 
ELECTRIC MOTORS. J. P. B. Fiske, Alliance, O. App. filed Nov. 6, 
1894. The combination of a frame to which a tray is secured, a resistance 
coil retained in position by the said tray and having its convolutions 
insulated from each other, and a contact device adapted to be passed 
transversely over the said convolutions, to include more or less of the 
resistance coil in the circuit 
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549,598. ELECTRIC CONTROLLER; J. P. B. Fiske; Alliance,O. App. filed 
Feb. 13, 1895. A controller consisting of a flat resistance coil insulated 
between its convolutions, two sets of contact plates, placed parallel with one 
face of the coil, connections between both sets of contacts and the convolu- 
tions of the coil, anda contact device constructed and adapted to be moved 
over either set of contact plates. 


549,608. ELECTRIC CONTROLLER; W. H. Morgan, Alliance, O. App. filed 
Aug. 22, 1895. The combination of a shell, coils of resistance arranged 
therein in annular form, an annular frame located within the annular series 
of coils, and insulating rings on the coils, the annular frame being so con- 
Structed as to rest at its edges only against the insulating rings, and free 
from the coil at other points. 

549,621. CONTROLLER FOR ELECTRIC MOTORS; M. J. Wightman and 
Oscar Urban, Scranton, Pa. App. filed Feb. 6, 1895. The combination of 
two motors coupled in series, anda double controller for governing the 
resistance in the circuit of each motor while thus coupled, and means for 
breaking the series-connection between them, and coupling them in mul- 
tiple to allow each portion of the controller to operate upon its motor 
independently of the other. 


549.636. ELECTRICAL STEERING GEAR ;G. 8. Grimston and A. H. Dykes, 
London, Eng. App. filed April 9, 1895. The combination of a rudder post 
and two screws, one coupled to each end of the bar, two electromagnetic 
clutches, each adapted for coupling with the screw gearing, a prime motor 
operating the clutches and screws to turn the rudder as determined by the 
clutch for the time being engaged with the motor and screw gearing. 

549,644. REGULATION OF ALTERNATING GENERATORS; P. P. Ide, 
Eau Claire, Wis. App. filed April 6, 1895. The combination of an alternat- 
ing-current generator, a direct-current exciter adapted to energize the field 
thereof,a rectifier for the alternating current, ashunt magnetic circuit 
about the armature of the exciter, and a field coil provided upon the said 
shunt magnetic circuit adapted to be traversed by the rectified current. 


549,649. STORAGE BATTERY; M. Moskowitz, Newark, N. J. App. filed 
April 20, 1895. A storage battery consisting of a cell, shallow cups open at 
the top, a metallic ring in each cup, an active material firmly secured to 
the ring, whereby the same is removably arranged with the rings in the 
cups and means for exposing the active material to the action cf acid in 


the battery 






































No. 549,052.--UNDERGROUND ELECTRIC PROPULSION, 


549,652. UNDERGROUND ELECTRIC PROPULSION; J. E. Parker, New 
York, N. Y. App. tiled June 23, 1894. The combination of a car having a 
trolley guard pivotally connected therewith, and supported by a bar pro- 
jecting into the conduit slot, the guard being provided with a slot through 
which the trolley support passes. 

549,655 CONTACT DEVICE FOR ELECTRIC RAILWAYS; C. A. Philips- 
born, Berlin,Germany. App. filed April 20, 1893. A contact device con- 
sisting of a transverse bar, two laterally extended contact surfaces held 
thereon and adapted to respective line conductors, and a support pivotally 
connecting the transverse bar to the vehicle and movable with the bar 
both longitudinally and transversely. 


40,663. CARBON BRUSH HOLDER; G. H. White, Chicago, Ill. App. filed 
Aug. 5, 1895. The combination of a clamp having a flat surface against the 
carbon brush or block, a holder upon which the clamp is mounted, and a 
resilient connection between the clamp and holder permitting the longi- 
tudinal movement of the clamp and also a rocking movement forward and 
backward in the plane of the commutator. 

16,709. MULTIPLE TELEGRAPHY; T. B. Dixon, Henderson, Ky. App. 
filed Sept. 12, 1895. The combination of a line conductor, a current-vary- 
ing transmitter adapted to vary the strength in the line, a pole-changing 
transmitter, and a pulsating-current producing device arranged to pulsate 
currents of brief duration, to affect the receiver corresponding to the cur- 
rent-varying transmitter, whereby the transmitter corresponding to the 
pole-changing transmitter may be operated independently of the current 
varying transmitter. 

549.715. ELECTRIC CLOCK SYSTEM; A Franke, Berlin, Ger. App. filed 
Sept. .19, 1893. The combination of a master clock provided with a circuit 
closer, a series of secondary clocks provided with hand-setting devices and 
with circuit-closers operate to close and break the circuit at predetermined 
intervals, and times to throw the clocks successively at predetermined 
intervals into the circuit of the master clock, a source of electricity and 
electrical connections therefor, 

yn724. BRACKET FOR INCANDESCENT ELECTRIC LIGHTS; W. R. 

Hitchcock, Cornwall, Canada. App. filed March 27, 1895. A flexible bracket 

consisting of a chain secured to the wall plate at one end and the lamp 
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socket at the other, and a flexible covering, embracing the chain and the 
wires, supplying current to the lamp socket. 


549,731. CARBON CLAMP; K. A. Lantau, Chicago, Ill. App. filed April 30, 
1895. The combination of tapering members adapted to be moved toward 
one another to clamp the carbon between them, and jaws provided upon 
the said members and adapted to tangentially engage the sides of the car- 
bon at a distance from the end thereof. 
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No. 549,663.—CARBON BrusH HOLpeEr. 


549.7577 DEVICE FOR PULLING ROPES THROUGH CONDUITS; P. C. 
Volland, Baltimore, Md. App. filed July 15, 1895. A device consisting of a 
prow end, a stern end, a rod extending betweenthe two ends, a head slid- 
ing thereon, a number of cam wedges pivoted on to the sliding head, and 
each provided with projecting, impinging faces to take against the wall of 
the conduit and with an inner heel end, a spring surrounding the rod and 
interposed between the sliding head and the prow end of the device and an 
operating cord fixed to the stern end. 

549,789. AUTOMATIC DANGER SIGNAL APPARATUS; F. Henius, New- 
ark, N. J. App. filed April 22, 1895. The combination of an electric bell cir- 
cuit on each of the cars, a series of circuit-closers in the said bell circuit, 
means operated automatically from opposite cars to control the circuit- 
closers and means for automatically breaking the electric bell circuits. 


549,794. LIGHTNING AND HEAVY-CURRENT ARRESTER AND ALARM; 
M. R. Hutchison, Mobile, Ala. App. filed May 25, 1895. The combination of 
a spring-actuated shunt lever and electromagnetic locking and releasing 
device, a drag switch in the main line disconnected from but operated upon 
by the shunt lever automatically in resetting the instrument. 

549,802, filed May 15, 1895; 549,803 filed May 31, 1895. TELEPHONE TRANS- 
MITTER;; I. Lucas, Passaic, N. J. A telephone consisting of a casing, a 
diaphragm, contact discs, one of which is engaged by a point on the 
diaphragm, and a filling of silver placed at the back of the said diaphragm 
and embedding the contact discs. 

540,810. ELECTRIC SWITCH; W. T. M. Mottram, Dallas, Tex. App. filed 
July 9, 1889. The combination of a switch and a contact plate pivoted to it 
and having its contact faces on each side of the switch, where the said faces 
are made to adapt themselves to the position of the pairs of contact points 
to which they are applied. 

540855. COMPOSITION OF MATTER FOR COMPRESSED OR MOULDED 
ARTICLES; R. N. Pratt, Hartford, Conn. App. filed June 2, 1887. Matter 
consisting of asbestos in a fibrous condition permeated with an insulating, 
natural lubricant in combination with a binding material of an adhesive 
character. 

549,860. TELEPHONE; A. Stromberg and A. Carlson, Chicago, Ill. App. filed 
Sept. 21; 1893. The combination of a case having interior and exterior 
threads of different pitch, a diaphragm seat with thread adapted to fit the 
interior threads and an enclosing cap adapted to fit the exterior thread, 

540,876. ELECTRIC MOTOR; R. Lundell, Brooklyn, N. Y. App. filed March 
2,1895. An alternating-current electric motor having a simple iron or other 
magnetic field magnet or rotary part, the latter provided with windings of 
the Gramme type and the current collectors bridging each two or more 
coils asthey pass by the field magnet. 
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No. 549,803. —TELEPHONE TRANSMITTER. 


549,886. ELECTRIC METER; R. O. Hood, Danvers, Mass. App. filed June 
8, 1895. The combination of a motor having fixed coils inthe main circuit, 
and its moving coils in a shunt circuit, a mechanism for alternately revers- 
ing the current in the movable coils, and a device actuated by the motor 
for intermittently operating the reversing mechanism when the movable 
coils have reached a definite velocity of rotationin each direction, respect- 

ively. 





